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Cracking Units In An Asiatic Refinery 
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The Time for Courage 


T is to the credit of the American people that the 

effect of a revolution can be accomplished without 
the disaster common to such events. Yet within a week 
the end of one order of things was sealed and another 
begun. What this new order is no man can define. 
That a new order has begun is true because another one 
failed. 

One generation has learned at last that it is impos- 
sible to establish a prosperity by the mere spending of 
money. As we learned many times in the past, another 
people know that even the backing of a gigantic gov- 
ernment is not enough to save that which is not needed. 
There is no virtue in reflecting on the fact that this peo- 
ple might have read the pages of history and have 
known that the unnecessary is not to be maintained re- 
gardless of the amount of credit administered for the 
purpose. 

Deflation marched a devastating path for more than 
True values 
finally had to be written and the writing had to be so 
swift that the financial structure of the United States 
could not withstand the impact. The only course open 
was to paralyze the financial structure and let the new 
values be written while the holders of commodities 
could not translate physical property into cash. 

Criticism has a small place in the needs of this day. 
It ill becomes an individual to criticize government for 
its pumping of credit into the economic system, because 
industry has itself practiced similar tactics. It has been 
present within the petroleum industry. Proration has 
been but an effort to maintain all the concerns and all 
the individuals in their efforts to drill wells into all the 
oil sand they could find. 

Just as a farm board can not establish a price for 
Wheat when it has no control over the planting of 


three years. Still that was not enough. 
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wheat, so no industry can keep its corporations and its 
individual solvent as they produce more and more of a 
product that is all the while in excess of current needs. 

Men of the petroleum industry have known for four 
years that there is no need for the more than 300,000 
outlets for gasoline in the United States. What they 
knew brought no curtailment; now the stern hand of 
economy has taken the seat that sound judgment might 
have occupied and the number:of service stations will 
be reduced. 

Individually each concern and each individual can 
justify individual refining capacity and refinery output. 
Collectively too much gasoline has been made, as many 
admit. Again it is the hand of economy that will dic- 
tate the course of restriction. 

This is no day for vaunted optimism. It is a day for 
courage. No nation forced to the extremity of im- 
pounding its gold and closing the doors of its banks 
warrants the estimate that it stands supreme and un- 
shakable. Still the cause for courage lies in the fact 
that it has the gold, the currency and the commodities 
essential for life. Both courage and wisdom must be 
exercised to their last leverage in order to bring out our 
resources into another workable scheme for the move- 
ment of the necessaries of life. 

This nation faces a day when spiritual values will 
outrank material values. It faces a day when the cost 
of all government will not exceed fourteen billion dol- 
lars. It faces a day when men will not see their savings 
vanish by the visit of the tax collector. It faces a day 
when twelve million men will not be idle. 

That day will dawn the sooner if men put away emo- 
tion, forget much of what was, and chart their courses 
by the sober reading of facts. 















Cut Bank Absorption Plant 


HE natural gasoline absorption plant near Cut 
Bank, Montana, completed late in December for 
The Montana Power Company, contains a number of 
unusual details designed for the purpose of meeting the 
extremely severe weather conditions. The plant is lo- 
cated about four miles east of the town of Cut Bank, 
on the Great Northern Railroad, where The Montana 
Power Company’s 20-inch gas line, terminating 280 
miles south at Butte and Anaconda, crosses the tracks. 
The site is at an altitude of 3800 feet, in open prairie 
country subject to almost unceasing winds ranging in 
velocity from 10 to 80 miles per hour. Winter tempera- 
tures regularly reach a minimum of 40° to 50°F. below 
zero; frost penetrates the ground to a depth of five to 
six feet. 
The gas comes under natural pressure from wells in 
the Cut Bank gas field, at an average distance of about 
10 miles from the plant. It contains about 0.25 gallon 


Kspecially Designed 


for Unusual 


Weather Conditions 


per thousand cubic feet of 22-pound Reid vapor pres- 
sure, 96 to 97 per cent recovery natural gasoline. The 
gas line is designed for a full-load capacity of 60 mil- 
lion cubic feet per day with a pressure in the line of 
400 pounds per square inch at the field end. The present 
winter peak load runs around 25 million feet per day, 
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and the pressure at the plant is maintained at about 300 
pounds per square inch. 

In view of the fact that it will probably be several 
years before the gas load is built up to the full line 
capacity, the plant is designed so that equipment may be 
added as required to handle the actual loads efficiently. 
The still, vapor reabsorber, high-pressure stabilizer, and 
all plant pipe lines are designed to handle the ultimate 
load, but the high-pressure absorber, oil heat exchanger, 
preheater, most of the cooling, boiler plant and fixed gas 
recompressor unit are designed for the present load, 
with space and connections provided for putting in the 
additional units when needed. In this way the initial 
investment was kept down to a reasonable figure, and 
yet the full-capacity plant will cost but little more than 
it would have if built all at one time. In the meantime, 
while the load is being built up, the operation is not 
burdened with capital charges on idle equipment. 

The flow-sheet of the plant follows more or less con- 
ventional lines for lean-gas plants. The fat oil leaving 
the high-pressure absorber is flashed to a pressure of 
about 90 pounds per square inch in a primary weather- 
ing tank; then passes through the heat-exchanger, and 
is again flashed in a secondary weathering tank at a 
pressure of about 50 pounds per square inch; from this 
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tank it passes through the steam preheater and into the 
fractionating still, which operates at 30 to 35 pounds 
per square inch. The lean oil leaving the still passes 
through the exchanger, and is then pumped up to a 
pressure sufficient to put it through the final oil coolers 
and into the high-pressure absorber. A reabsorber op- 
erating at 28 pounds per square inch pressure recovers 
the useful materials in the vapors from the two weather- 
ing tanks and the gasoline condenser. The plant fuel 
supply is taken from the stripped vapors leaving the 
reabsorber, and the excess above fuel requirements is 
returned to the main gas line leaving the plant by a two- 
stage gas engine driven compressor. 

Gasoline vapor from the still is condensed and run 
to a large combination surge and dewatering tank, from 
which the still reflux and stabilizer feed pumps take 
suction. Finished gasoline from the high-pressure 
stabilizer is treated for sourness with calcium hypo- 
chlorite solution, and is then run to storage. 

Steam is supplied by two Stirling type water-tube 
boilers, operating at 175 pounds per square inch gauge. 
Either boiler is large enough to carry the present full 


load. 


78 
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On account of the wide range of gas operating pres- 
sure (250 to 400 pounds per square inch), and also of 
volume to be treated, which varies at present from six 
million per day in the summer to 20 million in the 
winter, direct-acting steam pumps are used for handling 
all liquids in the plant. 


HEATED BUILDING 

In order to reduce operating difficulties due to the 
low winter temperatures, practically all of the absorp- 
tion and distillation equipment is housed in a large 
steel-frame building which is lined and steam-heated. 
This building encloses the main gas scrubbers and the 
bases of all the absorbing and fractionating columns, 
with their associated float controls, instruments and 
accessories, the pumps, the raw gasoline surge tank and 
stabilizer reflux tank, and the hypochlorite treating unit. 
The interior of the building is heated by steam in six 
two-inch pipes running practically all the way around 
the walls under the windows; this heat, together with 
that given off by the pumps and apparatus, keeps the 
inside temperature comfortable in the most severe 
weather. The walls and roof are insulated with ordi- 
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nary wall-board, nailed to wooden furring strips secured 
to the steel frame. 

All cooling is done in open or atmospheric type cool- 
ing sections, mounted in a cooling tower specially de- 
signed to meet the conditions. The tower consists 
essentially of a box provided with water sprays at the 
top, and open along both sides at the bottom, with solid 
fences spaced out from the tower at the bottom to break 
the direct passage of wind through the bottom. Hinged 
hatch covers extending from the tower walls to the 
fences permit adjustment of the amount of fresh air 
circulating through the tower to suit wind and tempera- 
ture conditions. Even under the highest winds water- 
loss through drift from the tower is negligible, and 
freezing can be easily controlled by adjustment of the 
hatches. 

In order to eliminate trouble from freezing of water 
precipitated in the finished gasoline storage tanks, a 
small amount of steam heat is applied to them. The 
tanks are 10 feet, six inches diameter by 40 feet long, 
painted with aluminum paint but uninsulated. The 
heater consists of a three-inch pipe, closed at one end, 
running the length of the tank inside at the bottom, 
with the open end welded through one head. The pipe 
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is held in place by three loose-fitting sleeves which are 
welded to the bottom of the tank; thus it is free to 
expand and contract in length, but cannot become dis- 
placed if the tank is moved. Steam is applied through 
a one half-inch pipe running inside the three-inch pipe 
from a hand throttle at the open end to the closed end. 
It has been found that this heater keeps the tank tem- 
perature well above freezing during the coldest weather, 
with a trifling steam consumption. 

All yard piping in which flow is continuous is buried 
at least four feet below the surface. Those lines in 
which the flow is very slow or intermittent are buried 
six feet. Where lines come near the surface to enter 
the apparatus houses they are packed in wood chips in 
wooden boxes. Steam is transmitted through insulated 
overhead lines. 

The plant was built under general contract by The 
Stearns-Roger Manufacturing Company of Denver ; the 
apparatus designs and general engineering were fur- 
nished by Parkhill-Wade, Inc., of Los Angeles, suc- 
cessors to J. A. Campbell Engineering Corporation. 
Construction work was started October 15, and the 
plant was placed in operation December 20, 1932. 

















A Study of 


Bleaching Clays 


HERE is an abundance of bleaching clays of the 

highest grade in this country but general knowl- 
edge as to their location, behavior and uses is limited 
and considerable bleaching clay is imported. Two 
years ago a systematic study of the properties of 
such clays was undertaken by the United States Ge- 
ological Survey. A preliminary report on the chief 
commercial bleaching clays and methods of studying 
their properties was published in the January 15, 
1932, number of Industrial and Engineering Chem- 
istry. This article is a summary of the more import- 
ant results obtained since that time. 

Of the naturally active clays, the bulk of the pro- 
duction, amounting to upward of 200,000 tons annu- 
ally, is from an extensive group of deposits 100 miles 
long and 30 miles wide astride the Georgia-Florida 
border. Clays from these deposits are low (0.7-0.9) 
in bleaching power but are valued because they may 
be prepared in grannular form for percolation and 
may be re-burned for re-use. The Japanese active 
clays which I have explained rate about 1.3 and the 
imported English “fuller’s earth” 1.2, both in pow- 
dered form. The Japanese and Florida clays are not 
improved by acid leaching but the bleaching power 
of the latter clay may be raised from 0.7 to 1.2 by 
dialysis and to 1.8 by a special cation treatment. 
There is a naturally active, magnesian clay, mined 
in Nevada near Death Valley, which rates 1.8 merely 
dried and ground but only 1.2 after the acid leach. 
Naturally active clays are mined in central Georgia 
and near Creede, Colorado, chiefly for the cotton oil 
trade. It is said to cost less than $5 a ton to mine, 
dry and mill a clay in a modern plant. Freight 
charges are being reduced on this class of material 
(billed as “ground clay”), the higher rates on treated 
clays being retained. 


ACTIVABLE TYPE CLAYS 


Clays of the inactive but activable type are largely 
bentonites, originally volcanic ash but decomposed 
and partly leached. These are widely distributed and 
each bed covers a large area, but is usually too thin 
to be of commercial interest. One horizon character- 
ized by probably discontinuous beds of bentonite ex- 
tends from Canada to northern Alabama but is only 
two feet thick in eastern Tennessee and northern 
Alabama and five feet at High Bridge, Kentucky. 
Many western deposits are much thicker. 

Where bentonites have beén carried and redeposit- 
ed by water, they are usually mixed with ordinary 
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clay and silt. Most of the Oklahoma and Texas activ- 
able clays appear to be of this character. While pure 
bentonites such as those from near Otay, California, 
Chambers, Arizona, and Westcliffe, Colorado, activ- 
ate to a ceiling of 2.0 these Mid-Continent impure 
bentonites activate to 1.3 to 1.7. 

In some other bentonites the decomposition has 
not progressed far enough to render them readily 
activable. Either the volcanic ash was originally too 
silicic or the climatic and other physical conditions 
were not favorable for a decomposition to a highly 
activable type of clay. Those of Wyoming, South 
Dakota, western Montana, and Alberta, appear to be 
chiefly of this class. No naturally active or commer- 
cially activable clay from north of the latitude of 
Richmond, St. Louis and Salt Lake has yet been 
found. The fuller’s earth of Massachusetts is a fine 
quartz silt which does not bleach oil. There are in- 
dications that the naturally active Death Valley clay 
may be a bentonite that has been altered to an active 
state by unusual natural processes. 

Many samples of ferromagnesian igneous rocks 
decomposed in situ, have been tested which show 
bleaching power after acid leaching equal to that of 
the best clays. However, these are commonly too 
local in character to be of commercial interest. The 
olivine-serpentine dunites occur in large masses but 
at best they rate only 1.2 after grinding and acid 
leaching and there is always considerable variation in 
quality within a short distance. 

A third possible major source of bleaching material is 
the very abundant and widely distributed marine miner- 
al glauconite, commonly called greensand. This is a 
complex ferromagnesian silicate supposed to have 
been formed off shore at the “mud line” of the ocean 
in 10 to 100 fathoms of water, probably in connection 
with animal life (foraminifera), and now found in 
deposits of varying thickness along the Eastern 
Coastal Plain. These deposits are described in U. S. 
Geological Survey Bulletins 660-B and 727. One de- 
posit extends from New York City across New Jer- 
sey and Maryland just above tidewater. Similar de 
posits eccur in Australia and many other localities. 
Quartz sand and clay are common impurities but 
are readily removed. The mineral proper varies be 
tween the end members. 


2H:0.K,0.2(Mg,Fe)0.2(Fe,Al)20s.10SiO2 
2H.0.K:0.(Mg,Fe)0. 3(Fe,Al)203.10Si0O2 
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HREE important groups of clays—natural active 

clays, activable bentonites and glauconites are dis- 
cussed in the accompanying report by P. G. Nutting 
of the United States Geological Survey. This is .the 
second report by Mr. Nutting, the first, a preliminary 
report on the chief commercial bleaching clays was 
presented in these columns, in the issue of April, 
1932, page 286. 

In the present work Mr. Nutting calls attention to 
the wide variety of bleaching clays available in the 
United States, listing the properties of 30 such prod- 
ucts. Available clays in this country can replace the 
costly imported bleaching materials. 

Publication is by permission of the Director of the 
United States Geological Survey. 











Glauconite was long used as a natural fertilizer. It 
has been worked for potash, for iron salts and for 
silica and is being used as a base exchange water 
softener. It grinds readily in a flour mill and the raw 
ground glauconite (300 mesh) is an excellent bleach 
for cotton oil. For mineral oil (contact process) it 
must not only be ground but acid leached. It yields 
readily to acid, going over to a material resembling 
silica gel, which is not a good bleach (1.0) for min- 
Control of leaching through control of 
time, temperature or concentration of acid is not pos- 
sible as some grains leach far more readily than 
others. 


eral oils. 


In an attempt to limit and equalize the leaching, I 
added salts to the leaching acids (the chlorides of Fe, 


Al, Mg, etc. to HCl, or the sulphates to sulphuric 
acid) and found that the leaching progresses to a 
maximum activity (equal to that of the best treated 
clays) and then stops, due apparently to the ex- 
cess of cations present in the leaching solution. In- 
cidentally I find that the same process is applicable 
to those bentonites which yield too readily to acids, 
going over to near pure silica. Even the naturally 
active Georgia-Florida clays are very materially im- 
proved by this process of subjecting them to a hot 
solution of mixed salt and acid. Table 1 gives in out- 
line the effects of various treatments on type clays. 
The rating given is the ratio of the volume of black 
crude which is bleached water white to the volume 
of clay bleaching it. I have no theoretical explana- 
tion of the effect of the improved leach but it may 
be a base exchange between salt and clay, catalyzed 
and carried farther by the acid. 


TABLE 1—EFFECTS OF CLAY TREATMENTS 











Not Acid PE nl 

treated Dialyzed leached solution 
Mieriia Clay. 6 ocieass 0.7 ia 0.6 1.8 
BONEIOIES: oo oso Sinieis ee 0.5 0.6 1.5-2.0 2.0 
(sige Gite og ee se 1.2 1.2 1.0-1.7 2.0 
Penwnst earth 65k ss LZ Vile 1.6-2.0 2.0 
Death Valley. ...:.< «<3 1.8 1.6 bz 2.0 








BEHAVIOR OF CLAYS 
Bleaching tests of various clays made on reduced 
cylinder oil, crankcase oil, fish, linseed and cotton oil 
and on lard have been made in a study of the be- 
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havior of the different types of clays. In the tabular 
report in Table 2, however, the semi-absolute scale of 
bleaching power on cold crude petroleum is adhered 
to. For many of the clays cited in this table little is 
known of the extent of the deposits and the tests re- 
ported give only a hint of possible usefulness. 

Clays 1-9, 11 and 18 are well known commercial 
clays; 10 is a decomposed olivine rock from near 
Webster, N. C.; 12 and 13 are pink bentonites from 
Colorado; 14 is a similar bentonite from Santa Rita, 
New Mexico; 15 is a brown waxy bentonite from 
near Laurel, Miss.; 16 is a green bentonite from east- 
ern Tennessee; 17 is a sedimentary clay, possibly a 
reworked bentonite from a bank of the Tennessee 
River, sent in by Prof. Walter H. Bucher of Cincin- 
nati; 19 is a “fuller’s earth” supplied by a chemical 
supply house; 20, horny white halloysite from near 
Rome, Georgia; 21 is from the five-foot deposit being 
worked near Woodward, Oklahoma, apparently an 
impure bentonite; 22, bentonite from Saline County, 
central Arkansas, submitted by State Geologist J. 
C. Branner. 23, 24 and 25 are central Georgia clays 
submittted by Poole Maynard, Atlanta; 26 is an Or- 
dovician bentonite, greenish gray, like shale in texture. 

These selected tests well represent the gamut of 
variation in our American clays. ‘There is a well- 
defined ceiling in bleaching power (2.0) approached 
by many of these clays but exceeded by none. Active 
synthetic mixed oxides approach the same ceiling 
but are expensive to prepare, hence the market for 
bleaching clays is unlikely to be disturbed from that 
quarter. The single clay (No. 5) that is highly active 
when untreated is so situated as to be only a com- 





petitor of the treated clays. Losses on acid treating 
(5 to 43 per cent) and recoverable by products vary 
over a wide range. 

Two considerable improvements are to be expect- 
ed in the production of bleaching clays; (1) the de- 
velopment of high grade sources nearer points of con- 
sumption, thus eliminating freight charges often over 
half the delivery cost and (2) improvements in treat- 
ing to bring out maximum activity. In addition, spe- 
cial oils and fats will always require special clays, 
specially prepared. Acid treated clays fall off rap- 
idly in bleaching power when exposed to air, this 
effect should be further studied. Activated alumina 
and treated slag are particularly susceptible to de- 
terioration of this nature. 

Some clays appear to leave the bleached oil more 
stable in color than others. For each clay there ap- 
pears to be an optimum temperature of bleaching 
activity which has been but little investigated. Some 
clays crack even pure saturated paraffins (such as 
laxative oil or fused paraffin wax) while others do 
not. Drying conditions profoundly affect the bleach- 
ing power of some clays. Some cease bleaching ab- 
ruptly while others give a long series of intermediate 
green, yellow, orange and red oils. The bleaching 
power of some clays is unaffected by ignition while 
that of many clays is destroyed. One clay is inactive 
on hot crude when raw but is highly active after acid 
leaching while on cotton oil its action is just the re- 
verse. Finally the uses of active clays as catalysts 
for chemical reactions, as absorbents for the selective 
recovery of solvent vapors, as water softeners and 
other agents remain to be investigated and developed. 


TABLE 2—CLAY TESTS 

















—— Bleach——— Acid —_— Solution ——_____—, Weight loss ° C. 

Raw Ac. Ttd. Sol Fe Ca Mg 25-160 160-800 
IE Sy tcc case nsvecn.ce AMG 0.5 18.6 4 5 1 1 x 9.6 
ee eas fi oc ead b bade aes 0.7 0.6 25.6 4 3 3 * 4.6 10.5 
PC PAMEREUNGE sg cc ctaccesv ee 0.7 11 11.1 6 3 1 * 1.5 5.2 
Ns a's eae N side oles 0.6 0.3 23.3 7 a 0 * 253 5.1 
CE OE, on ii cecscccaeccs 18 iz 24.9 * 1 1 8 3.8 6.2 
EROS errors 1.1 1.1 13.1 4 4 * 2 5.6 7.0 
IO i ee ale ae g 0.6 2.0 22.6 5 4 1 * 6.8 8.1 
ee RS ee 1 2.0 19.9 5 4 i * 9.0 57 
NN ag Sai gic cs sce pues 04 1.0 1.1 14.2 3 6 1 0 9.1 53 
Ek. eee ck ekee Br 1.2 40.0 5 0 0 5 4.1 9.2 
ee SS bh . rare 0.5 1.8 3 2 8 * 0 11.3 5.2 
SS EE ee 0.8 2.0 30.7 1 7 1 1 14.4 5.6 
NOR os Sana s chain cee yen 1.3 1.9 31.5 0 7 2 1 16.1 48 
TN MEM ol oak ek waste eben 0.8 5 21.7 1 8 1 * 12.2 6.5 
a ie ul eo see ec 0.7 2.0 41.4 4 4 2 0 16.8 6.2 
STNG ee a ca es ivalewes 0.4 1.3 4.7 4 3 3 0 3.7 6.4 
I Pelee 1.0 1.9 27.9 4 5 1 * 6.9 5.6 
ee a ok wwe aop.e 0.7 0.8 33.0 2 2 6 * 6.6 13.3 
19. Commercial fuller’s earth ...... ia 1.6 26.3 3 2 3 2 6.8 10.0 
SE SORTS Ce rar 1.0 1.4 42.9 0 10 * 0 9.4 14.2 
TT ea ee 0.6 1.7 41.0 5 4 1 * $3.1 112 
RES A 0.8 1.6 29.5 3 5 2 0 14.6 6.9 
SS ae a ee 1.3 1 15.1 4 5 1 ” 2.0 8.8 
ae ae 0.9 1.8 30.6 5 4 1 ss 5.4 8.6 
AOE TTC Tee 1.3 1.4 4.5 5 4 1 * 4.3 6.0 
ee EE ee 1.0 1.9 20.7 3 5 2 * 2.7 7.2 
27. Wyoming Bent. ................ 0.7 1.3 19.7 3 5 2 - 6.3 5.9 
See a ee 1.2 1.5 43.3 9 1 0 0 1.9 5.1 
Me  PMUCOMINE 25. coc kv kc cc cect 1.2 1.7 38.3 10 0 * * 3.5 5.9 
wuveewerennh BOR... soc. keke cca 0.7 2.0 21.9 3 4 3 0 11.0 5.5 
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Cracking Insta 


EXAS Pacific Coal & Oil Company, Ft. Worth, 

Texas, which owns about half the production in 
the Robinson Pool, west of Wynnewood, Oklahoma, be- 
gan processing that heavy asphaltic crude at its Wynne- 
wood plant for road oik products in 1931. This crude 
has an A. P. I. gravity of around 22.5 degrees, contains 
a very small amount of gasoline with a comparatively 
low octane number. After beginning the processing of 
crude for road oil production, the company revised the 
process and included in it arrangements for the manu- 
facture of 12 standard grades of asphalt, binders, crack 
filler, roofing asphalt, etc., as well as the facilities for 
the manufacture of many grades and specifications not 
carried in stock, but which are demanded by many cus- 
tomers. 


When company chemists demonstrated that the crude 
available for the plant was a true asphalt crude, ad- 
mirably adaptable for the manufacture of the various 
road building materials and asphaltic products, two 
cracking units which had been operated previously in 
the reduction of lighter crude oils into gasoline, were 
revamped especially for the manufacture of these spe- 
cial products. There is no cracking operation in this 
refinery now of any kind; it is an asphalt plant en- 
tirely. Everything in the system of these two units was 
permitted to remain, with the exception of the dephleg- 
mators and condenser units, in the same relative posi- 
tion as they were when first constructed. 


The crude is first processed in preparation for the 
conversion to road and asphaltic materials by being 


llation Adapted 


to Processing | 


Asphalt 


passed through a pipe still reduction unit. The pro- 
cedure in this case is more or less conventional, taking 
off streams of gasoline, kerosene and gas oil. The ap- 
paratus consists of a conventional pipe still, flash 
chamber, fractionating tower and side strippers. Pre- 
heater and reboiler in this unit are placed in a horizon- 
tal position, mounted upon a brick furnace. Fire may 
be maintained in this furnace with sufficient intensity 
to drive out the portions of the product that are not 
desired in the products coming from this particular 
piece of apparatus. 


After skimming, the hot bottoms from the flash 
chamber are transferred to the road and asphalt con- 
version unit, either of which may be operated, or both 
at the same time. In the converted cracking units the 
dephlegmators and condensers were cut out of the cir- 
cuit, bringing the vapor line from the towers through 
a short horizontal line to the condenser boxes, upon 
which were mounted Southwestern Engineering Cor- 
poration tubular units. The towers were left intact, and 
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Texas Pacific Coal & Oil Company’s Wynnewood, Oklahoma, refinery showing converters and re-vamped cracking 
unit. This plant, originally built as a straight refinery, now processes for asphalt. 
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upon charging, they are operated in batch, a sufficient 
amount of the reduced crude being pumped into them 
and circulated continuously through the pipe still and 
tower until the desired product has been manufactured. 

To facilitate withdrawal through distillation of the 
lighter products remaining in the bottoms transferred 
to the reduction units, and at the same time to perform 
the process of air oxidization or straight steam dis- 
tillation and processing, Elliott vacuum jets are placed 
on the vapor lines leading from the tower in which 
the material is being circulated. Instead of attaching 
this jet to the old vapor line leading from the dephleg- 
mators, a straight horizontal piece of connecting pipe 
leads directly from the upper outlet of the tower across 
to the old condenser box, the discharge end being con- 
nected to a shell and the tube condenser and cooler. 
If the line had been left in the original condition, lead- 
ing up through the towers and downwards again, con- 
siderable condensation would occur in these connections 
before the hot vapors and gases could reach the main 
condenser, thereby back-trapping into the tower those 
fractions which the process was designed to remove. 
More time would elapse between the initial firing and 
the completed material, due to the increased difficulty 
in removing these lighter fractions. A line connected to 
this horizontal piece of pipe extends over and beyond 
the condenser, embodying in it the vacuum jet. No con- 
denser column is provided, the action of the steam jet 
functioning sufficiently to remove air, steam and vapors 
from the mass of material in the tower. 


VACUUM ON TOWER 

Vacuum of from 12 to 24 inches is maintained on 
the tower in the reduction of the material, depending 
upon whether steam is admitted in distilling off the 
lighter fractions, or whether air is used in oxidation. 
As near as possible, the process is completed in this 
apparatus, but on special material, further reduction 
is accomplished in the “reduction stills” or converters, 
horizontal shells, 10 by 40 feet in dimension. 

Two openings in the shell of the tower permit ad- 
mission of steam or air into the mass. One is on top 
through the head, and another on the side about mid- 
way from the base to the 
upper rim of the shell. 
These are two-inch open- 
ings to which flanges are 
welded so that an ordinary 
nipple of two-inch pipe 












screws into it. On the outer end of this nipple is a two- 
inch gate, with the air and steam line connected to it 
so the volume can be regulated to suit the process. The 
line leading inside the tower extends to the base, ter- 
minating in a spider laid cross-wise in order that the 
full amount of steam or air injected can pass through 
the mass of material under process. 

Temperature held upon the pipe still transfer line 
runs from 425° F to 675° F, depending upon the grade 
desired and also whether air or steam is used for re- 
duction. After sufficient time has elapsed, the grade of 
product having been arrived at, the gates on the circula- 
tion pump manifold are manipulated so that instead of 
charging back through the pipe still, the material may 
be drawn from the base of the tower and transferred to 
the reduction stills. 


STILLS FOR STORAGE 


These stills were formerly utilized for reduction of 
the heavy fuel oil bottoms to coke, removing during 
this process, gas oil to be charged to the cracking stills. 
Now, they are used for both storage and “convertors.” 
If the material run from the pipe still or vacuum units 
does not quite meet the specifications required in the 
order for material to be shipped, it is either air blown 
or further reduced by steam injection. If blending of 
one grade with another is necessary one batch slightly 
lighter or heavier in consistency than the one in the re- 
duction stills may be charged to it and thoroughly 
mixed to produce the required consistency. 

A comparatively small investment was necessary to 
revamping this plant for road oil and asphalt manufac- 
ture. Outside of a small amount of labor and a few 
pieces of pipe installation of vacuum jets, etc., the in- 
vestment was not large. The net results of the change 
over is that there is now in operation a very flexible 
plant, one through which a variety of products may be 
manufactured with only a change in the amount of air 
or steam necessary for reduction, a change in the tem- 
perature of the furnace in the reduction pipe still, or 
the time element necessary to manufacture one product 
different from another. 

The writer is indebted to Dr. E. R. Lederer and T. 
A. Pomeroy of Texas Pa- 
cific Coal & Oil Company 
for their courtesy in per- 
mitting the methods of 
plant operation to be dis- 
cussed and presented here. 





Drum filling plant at loading dock of the 


Wynnewood refinery 
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Need for Construction 


Seemingly 
ls a Paradox 


RUMPLING price structures in late 1932 and early 
1933 despite a highly favorable statistical position 
attained by the industry constitutes one paradox with 
which the industry is familiar. The necessity for con- 
tinued construction of modern distillation and cracking 
facilities, even though apparently greatly overbuilt, is 
another seeming contradiction. Another, and whether 
necessary or not, is the continued erection of retail 
outlets by a large number of companies despite the fact 
that all agree that the maximum number of stations 
necessary to service patrons was reached years ago. 
But with all its complexity of influences the petroleum 
industry achieved an enviable statistical position and 
to this writing, continues to maintain it. 
The favorable influences or factors have consisted of 
a well sustained demand for petroleum and its products 
in 1932 and early 1933 as in the earlier years of the 
depression; an encouraging holding-up of the market 
for motor fuel and a striking restriction of crude oil 
production and refining operations to demand require- 
ments. Such restriction was sufficiently effective that 
both output of crude oil and gasoline were held below 
actual consumption. This made possible a substantial 
reduction of above-ground stocks of crude and a slight 
decrease in motor fuel stocks. This reduction of stocks 
was accomplished not only in spite of a declining de- 
mand, but also in the face of an increase in drilling and 
unprecedented crude oil producing capacity. Thus, de- 
spite the fact that 1932 was a year which should have 
given much _ encourage- 
ment because of a well 
sustained demand which 
was bolstered by real af- 
fectiveness in adjusting 
supply to demand, other 
influences arose to create 


Barrels 
Cracking Stock 
Charged to Stills 


a crisis, resulting in low om ete enmre preenie 
¥. : ugust ~.....% , , 
Prices for crude oil and September ... 30,776,000 
crumpling prices for re- October ..... 31,807,000 
fined products, making November ... 30,959,000 
profitable operation of the December ... 30,482,000 


industry in any of its 
three branches exceeding- 
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TABLE 1 
Cracking Operations—Last Six Months, 1932 


Barrels Gasoline 


Mere ae 


GEORGE REID 


ly difficult to achieve. Those influences are legion but 
the two of primary importance are violations of the 
various proration laws which have been holding crude 
oil production within market demand, and evasion of 
state and federal gasoline taxes, resulting in the appear- 
ance of sufficient low price motor fuel to disrupt the 
market. Corrective measures are now being applied 
which augur well for the elimination of much of that 
which is bad for business. 

Technical development within the refining industry 
and technical and economic factors outside of the in- 
dustry contribute to the current activity in construction 
of modern distillation and cracking facilities. Cracked 
gasoline production, for example, has held up remark- 
ably well because of demand for that product. In Table 
1 is shown the cracked gasoline production for the last 
six months of 1932, averaging around 14,000,000 barrels 
monthly, or about 466,000 barrels per day. Current pro- 
duction of cracked gasoline revealed by American Pe- 
troleum Institute figures converted to Bureau of Mines 
basis indicate continuing production of the cracked 
product at the same daily rate of around 460,000 bar- 
rels. Refiners, believing this production and demand 
will be maintained, are improving and enlarging their 
cracking departments, and many companies not here- 
tofore engaged in cracking are installing processes or 
studying the situation with the view to erecting units. 

The preliminary figures of the United States Bureau 
of Mines covering 1932 as reported in the December, 


1932, Monthly Petroleum Statement, No. 102, shows - 


that the total demand for all oils in 1932, including do- 
mestic and export, amounted to 936,770,000 barrels. 
This indicates a drop of 90,830,000 barrels or 8.8 per 
cent from the 1931 demand. In comparison with the 
all-time peak demand of 1929, the 1932 figure repre- 
sents a decline of 166,433,000 barrels, or 15 per cent. 
Thus, despite the world 
depression, the petroleum 
industry of the United 
States in 1932 retained 
approximately 85 per cent 


Barrels Fuel Oil of its record market of 


ee Pee r 1929 ; a remarkable record 
15,205,000 11,375,000 of sustained demand. 
14,442,000 11,375,000 Narrowing down the 
pen ptapsd 10,7750" demand statistics to motor 
14,003,000 10,844,000 " ' 

14,240,000 11,026,000 fuel, the chief source of 
13,686,000 11,302,000 revenue, an even more 


encouraging situation is 
seen. The depression had 
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TABLE 2 
Comparative Analyses 
(Thousands of barrels of 42 U. S. gallons) 


an.-Dec 
1932 
Crude Petroleum 
‘ Runs to stills: Domestic..... 777,696 
Es eink ba dune bowed oa ee 42,301 
BS Be Se where Weigie ac owas 819,997 
NEE Lee awed ska ke bee's os 44,688 
OREN Siete S Ocoee a ar 27,393 
Motor Fuel 
I ee ee a de be be 399,145 
BER a a Sp ere 8,209 
hs eet va Wa alse Hodes 35,434 
ERS I RE EE 49,671 
Domestic demand .......... 373,770 
Kerosene 
SSS Se Oe Cre 43,836 
BE Ae 72 
SEE pty SIV 10,956 
Sa Re 2 ay Oe 4,974 
Domestic demand .......... 33,310 
Gas Oil and Fuel Oil 
| A nr 294,287 
pS pe OS Ra ee 6,141 
SE ee Poe oo. ees ibc ad's wes 21,229 
BER edt cide a Ue oc haces 19,874 
Re Se sh any kg: F 8' 129,971 
Domestic demand .......... 307,668 
Lubricants 
INN iis eixcds Viele cste cn cous 22,433 
TE eo re 11 
Rene hig a eau cies’ 6,857 
I Ne Wes ak cng 6 06 ¥ cn kM 8,375 
Domestic demand .......... 16,697 
Wax (thousands of pounds) 
RININ Ss ok sc tseek awe 458,920 
NE grad O5ib a 6 ous G0 6 oe Oe 33,256 
RTOS: We ae aeaPe 235,323 
Ra a eee 164,592 
Domestic demand .......... 263,481 
Coke (short tons) 
ON ESOS Ee Per 1,788,800 
Ra ek 6 wie hiewieae 1,330,200 
Asphalt (short tons) 
SE A ae rere 2,409,000 
imports (natural) .......... 20,400 
al ie gawk e 0-00 0d 276,100 
Road Oil 
SE Eee 6,879 
SNES Ge pe rere 564 
Still Gas 
I ais Sued goes need 40,905 
Miscellaneous 
ae kk usa eave Dace 2,568 
IR ts wie See cu ss. 408 dus 456 


2Includes benzol—1743 barrels in December, 1932. 2% Stocks of motor 
fuel in 1932 include terminal and transit stocks. * Revised. 
} crude used as fucl and net transfers to fuel oil stocks. 5 Not available 
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Jan.-Dec. 
1931 


837,671 
46,937 
894,608 
47,250 
25,535 


437,735 
13,621 
45,716 
51,521 

403,418 


42,446 
11 
12,712 
5,332 
31,296 


336,967 
(*) 
24,998 
29,231 
135,856 
(*) 


26,704 
32 
8,128 
9,485 
20,068 


477,400 

37,835 
290,527 
171,220 
276,457 


2,032,000 
1,511,600 


2,976,500 
301,800 
5,177 

333 


38,630 


4,150 
734 


4 Includes 


progressed to 1932 before it could stop the regular an- 
nual increase in gasoline consumption, and the years 
1929, 1930, and 1931 showed succesively high records 
in demand, continuing the upward trend which had been 
in progress throughout the automobile era. In 1932 this 
trend turned backward, but the reaction was not great 
as requirements dropped back only to the level of 1929. 
The total demand for motor fuel in 1932, including 35,- 
434,000 barrels exported, was 409,204,000 barrels, or a 
decrease of 8.9 per cent from the record demand of 
1931. Domestic requirements, representing the greater 
portion of the gasoline demand, aggregated 373,770,000 
barrels, which indicates a 7.3 per cent decline from the 
high record of the previous year. Production in 1932 
amounted to 399,145,000 barrels of gasoline (437,735,- 
000 barrels in 1931), imports were 8,209,000 barrels, 
exports 35,434,000 barrels, and stocks at the end of the 
year were 49,671,000 barrels. Stocks declined 1,850,000 
barrels from the total of 51,521,000 barrels at the end 
of 1931. 

Of the total motor fuel production during 1932, 
amounting to 399,145,000 barrels, 195,386,000 barrels 
was derived direct from the crude as straight-run gaso- 
line. This represents a decline in straight-run produc- 
tion of 24,571,000 barrels from the 1931 total produc- 
tion of straight-run gasoline of 219,957,000 barrels. 

The decline in cracked gasoline production during 
1932 was proportionately less severe and the ratio of 
cracked gasoline produced to straight-run gasoline pro- 
duced was slightly higher. During 1932 the industry 
produced 170,905,000 barrels of cracked gasoline, while 
in the previous year the total production was 176,437,- 
000 barrels, a decrease of about 6,000,000 barrels pro- 
duction from the cracking departments of the domestic 
refineries. As the additional cracking facilities now 
planned or under construction are placed into service, 
and as the modernization programs involving many 
cracking units reach completion, it is expected that gaso- 
line yield from the barrel of crude will be increased 
further and the production of cracked gasoline may 
ultimately be greater than the production of straight- 
run. The economic influences responsible for the largely 
increased cracking capacity of the industry are still at 
work, and despite lowered demand for motor fuels, the 
production of cracked gasoline must continue to in- 
crease, and for 1933 at least, accompanied by some 
decrease in crude oil throughput or demand. 


The difference in evidence between cracked and 
straight-run gasoline production and total gasoline pro- 
duction is that of approximately 32,000,000 barrels of 
natural gasoline and approximately 1,000,000 barrels 
of benzol. Natural gasoline blended at refineries 
dropped off over 8,000,000 barrels from 33,974,000 bar- 
rels in 1931 to 25,081,000 barrels in 1932. Benzol con- 
sumption by the industry was reduced from 1,826,000 
barrels in 1931 to 1,144,000 barrels in 1932. 

The minor refined products have enjoyed a similarly 
well sustained demand. As a class the secondary prod- 
ucts showed reduced consumption during the past year, 
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but several of them had larger demand in 1932 than 
the previous year, these exceptions being kerosene, road 
oils and some grades of furnace oils. The increased de- 
mand for kerosene was the first since 1925. Total kero- 
sene demand was 44,266,000 barrels last year, which 
represents an increase of six tenths of one per cent as 
compared with 1931. The figure given includes 10,- 
956,000 barrels of kerosene exported, which is a ma- 
terial decline in exports, but domestic demand showed 
a substantial increase when total demand was 33,310,000 
barrels, or an increase of 6.3 per cent over 1931. 

Lubricants showed a relatively poor record for 1932, 
reflecting the general industrial inactivity. Domestic de- 
mand dropped to 16,697,000 barrels as compared to 
20,068,000 barrels in 1931. Exports declined to 6,857,- 
000 barrels in 1932 trom 8,128,000 barrels in 1931. In 
the automotive lubricants field reports indicate that the 
reduction of lubricants prices, the provision of a cheap 
grade of lubricants at service stations, and the im- 
petuous marketing of good grades of lubricants through 
chain stores and mail order houses have done little to 
bolster up sales. In this field the practice of lubricating 
oil reclamation, improved lubricating oil saving systems 
on cars, and increased mileage between draining periods 
as well as the depressed economic conditions, have all 
contributed to lessening demand for such oils and 
greases. 


STOCKS OF ALL OILS LOWER 


On the supply side as well as on the demand side of 
the problem the past year was one of success for the 
petroleum industry, both production of crude oil and 
manufacture of refined products being curtailed so much 
as to not only take care of shrinking markets but also 
to permit the cutting down of stocks. 

The total production of crude oil in the United States 
in 1932, according to the Bureau of Mines preliminary 
figures, was 781,845,000 barrels, a decrease of 69,236,- 
000 barrels or 8.1 per cent from the 1931 output. For 
the third consecutive year, therefore, crude oil produc- 


tion has declined from the peak set in 1929 of 1,007,- 
323,000 barrels. The restrictions on production since 
1929 have been so effective that output of new crude 
oil has been held consistently below actual requirements, 
making possible material reductions in above-ground 
stocks, with the result that stocks are lower today than 
they have been since 1928. Total stocks of refinable 
crude oil declined 32,201,000 barrels in 1932, decreasing 
to 338,718,000 barrels. 


The drafts on stocks were not confined to crude oil 
for the net decline in stocks of all oils for 1932 amount- 
ed to 43,564,000 barrels, leaving on hand December 31, 
total supply of all oils of 588,172,000 barrels. There 
were drafts on stocks in eight of the 12 months of the 
past year. Stocks of motor fuel at the end of 1932 
totaled 49,671,000 barrels, as compared with 47,152,000 
barrels at the end of November, and 51,521,000 barrels 
at the beginning of 1932. This reduction of nearly 
2,000,000 barrels made in gasoline stocks was achieved 
in spite of the fact that the percentage yield of motor 
fuel continued to increase and amounted to 44.7 per 
cent in 1932 as compared to a yield of 44.3 per cent 
in 1931. 

Among the secondary refined products there were im- 
portant reductions in stocks. Kerosene stocks were 
reduced 6.7 per cent during the year, leaving 4,974,000 
barrels in storage December 31, 1932. Lubricants stocks 
were reduced from 9,485,000 barrels to 8,375,000 bar- 
rels. Gas oil and fuel oil stocks were reduced from 
135,856,000 barrels to 129,971,000 barrels. Wax stocks 
fell from 171,220,000 pounds to 164,592,000 pounds. 
Coke stocks were reduced from 1,511,600 short tons to 
1,330,200 short tons. Asphalt stocks declined from 301,- 
800 short tons to 276,100 short tons. 

The 8.1 per cent decrease in crude oil production 
during 1932 as compared to the previous year was 
achieved in spite of a marked increase in drilling. Total 


oil wells completed in the United States in 1932 number 
10,444, as compared to 6788 in 1931. 
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Strokes per Min. 


Utility of Graphical Charts in 


Cc. M. JOHNSON 


Consulting Petroleum Engineer, 
Houston, Texas 


RACKING plant operations are today perhaps 
3 the most carefully watched operation about 
the modern refineries as the slightest variation 
in feed, either raw or recycle stock, has a material 
effect upon the production of desired quantity and 
quality of product. 

A prominent Gulf Coast refinery operating 
Holmes-Manley cracking units installed hot oil 
pumps of the twin simplex type, size 22-inch di- 
ameter steam cylinders 9¥%-inch fluid cylinders and 
24-inch stroke. 

These pumps were rated at 85 per cent volumetric 
efficiency, 400 gallons per minute hot volume at 400 
pounds differential pressure when supplied with 
steam at 115 pounds per square inch exhausting 
against 15 pounds back pressure. 


Design and 


Operation 


In an effort to check rating as well as to control 
operating conditions, charts were constructed to give 
the controllmen instant capacities at varying pump 
strokes. 

Chart No. 1 was first constructed giving readings 
of pump capacity in barrels per hour against strokes 
per minute at various pump efficiency. 

This chart was soon displaced as it did not take 
into account varying diameter of plungers and Chart 
No. 2 was constructed with readings in barrels per 
hour and gallons per minute plotted against plunger 





CHART NO. 1 
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PART 2 


HIS is Part 2 of the series of articles 

dealing with calculating charts or nomo- 
graphs and their practical application in re- 
finery work. In the previous article the 
work dealt with the nomograph as a handy 
tool in making thermo-dynamical calculation 
as applied to heat transfer apparatus. In the 
present article, Mr. Johnson discusses the 
application of calculating charts to refinery 


operation problems. 











strokes and varying diameter plungers. (The plung- 
ers were originally 91% inches in diameter but as time 
went on these plungers were ground down to smaller 
diameters in order to be oil tight at the operating 
pressure and temperature carried.) 

Later it was found that the pumps had a tendency 
to short strokes which ot course introduced another 
variable into the picture and Chart No. 3 was con- 
structed which gave readings in barrels per stroke 


for varying diameter plungers at varying length of 
stroke. 


To determine what his pump was doing the oper- 
ator simply had to count pump strokes and measure 
the length of stroke in inches (the pumps were fitted 
with stroke counters and a suitable scale to measure 
the length of stroke so that this part of the opera- 
tion was simple) and knowing the proper diameter 
of plunger a factor was secured from the chart read- 
ing in barrels per hour per stroke. A quick multipli- 
cation of this factor times strokes per minute gave 
pump rating in barrels per hour at 100 per cent effi- 
ciency. Checked against flow meter readings this 
gave pump volumetric efficiency. 

It was soon found that these ratings were often 
misleading when discussing plant unit operation with 
others outside the organization and Chart No. 4 was 
then constructed for a dual purpose; first to reduce 
all volume readings back to 60°F. and secondly to 
ascertain the velocity of flow within the heating 
tubes either at hot or cold volume. 

As an illustration, assume that pump plungers are 9%4 
inches in diameter; stroke at 22 inches, the factor here 
from Chart No. 3 being 9.15 barrels per hour. With the 
pump running 50 strokes or plunger displacements per 
minute, the capacity computes 9.15 times 50 or 457.5 
barrels per hour hot volume. Now assuming a flow 
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CHART NO. 6 





meter reading of 366 barrels per hour a pump efficiency 
of 80 per cent is found. 

In a further effort to secure more accurate capa- 
cities the orifice plates in the flow meters were re- 
calculated so that the readings were direct in barrels 
per hour cold volume. Now referring to Chart No. 4 
and the 457.5 barrels per hour hot volume above re- 
ferred to, and assuming an operating temperature of 
800°F. a cold volume of 350 barrels per hour is found 
by following back on the diagonal line from the in- 
tersection of the 800-degree temperature vertical and 
457-barrel horizontal ordinates to the 60-degree ver- 
tical ordinate. 

Tubes in the heating element were 2.7 and 3.5 
inches in inside diameter. Following across the 350- 
barrel horizontal ordinate to the 3.5 and 2.7 diagonal 
lines we find velocities of flow, cold volume, of 8.2 
and 13.85 feet per second. 

A further addition to this series of charts was No. 
5 which predicts the pressure drop per thousand feet 
of pipe after first finding the velocity of flow in feet 
per second. 

All engineers know what an involved calculation 
it is to compute pressure drop and many mechanical 
charts have been constructed to simplify this opera- 


tion. hart No. 5 was worked out from Walker- 
Lewis and McAdams formulae. 

There are an infinite number of combinations 
which can be made to simplify routine plant calcuia- 
tions and to give the management immediate an- 
swers as often the delay occasioned in making the 
necessary computation will defer decision with pos- 
sible serious results. 

As a final example of how a nomograph may be 
constructed to benefit both operator and office man 
Charts Nos. 6 and 7 are offered. 

How often has the superintendent or plant man- 
ager walked down the battery of stills for a general 
“look see” arriving at the control house to look over 
the written records. He sees for example, a charge 
rate in one column and a production rate in another. 
Immediately his mind begins to wonder “how much 
yield are we getting from this charge rate” and that 
thought calls for a bit of figuring. Chart No. 6 is 
plotted drum check or production against charge rate 
in barrels per hour to read the per cent yield from 
the diagonal line. This chart under the glass in the 
control room gives an instant answer to the mental 
question. 


Number 7 is somewhat more elaborate to give in- 


CHART NO. 7 
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formation to the budget clerk and superintendent. 
Suppose there are three cracking units operating at 
80 per cent of time on stream. The management 
sends down instructions to process 172,800 barrels 
for the month. Previous experience has shown that 
the stock to be processed will yield 28.5 per cent. 
Now referring to the chart there appears 172.8 on a 
horizontal ordinate opposite to 100 which reading 
means that each unit will have to charge at a rate 
of 100 barrels per hour for time on stream. Con- 


The Construction o 





tinuing across the 100—172.8 horizontal ordinate to 
the 28.5 per cent diagonal and dropping to the lower 
scale on the vertical intersecting ordinate, a reading 
of 42,900 barrels per month is found as being the 
production. 

This chart also works backwards to give the man- 
ager a progress report on processing to check daily 
yields against throughput to see if operation is living 
up to budget requirements. 


(Graphical Charts 


EFERRING to C. M. Johnson’s article, “Utility of 

Graphical Charts in Design and Operation,” ap- 
pearing in the February, 1933, issue of the The Refiner, 
page 62, it seems desirable to show the mathematics of 
construction generally used for charts of this nature, 
and to assist the reader in the preparation of similar 
charts. 

For this purpose the writer will show the construc- 
tion of a chart representing the specific heat of petro- 
leum oils at various temperatures. 

The United States Department of Commerce, Bureau 
of Standards Bulletin No. 97, “Thermal Properties of 
Petroleum Products” gives the equation 

1 (1) 
c= — (0.388 + 0.00045t) 
vd 
in which c=specific heat, B.t.u./lb./Deg. F., d= specific 
gravity, t=temp., Deg. F., all of which is incorporated in 
the following discussion. 


The usual form of chart, and probably the easiest 
to construct is the rectangular, represented by Chart 
No. 1, in which the specific heat of oil of various grav- 
ities is plotted against temperature. It is obvious that 
the diagonal lines plotted as A. P. I. gravities could just 
as well be plotted as specific gravities. 

In the rectangular chart the temperature is plotted on 
a horizontal scale, the specific heat on a vertical scale, 
and the diagonal lines representing the various A. P. I. 
gravity oils under consideration. To read this form of 
chart (assuming a 30° A. P. I. gravity oil at 500°F.) 
enter the bottom at temperature of 500 degrees going 
vertically to the 30 degrees gravity diagonal, then 
horizontally from the intersection to the left column, 
reading the desired value of 0.65. The disadvantage of 
this form of chart is that it is difficult to interpolate be- 
tween the lines for intermediate values. 
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The alignment chart avoids this objection as each 
variable is represented by a line. To read this form of 
chart all that is necessary is to lay a straight edge across 
the two known factors, reading the desired value at the 
point of intersection. 

The mathematics for the construction of an alignment 
chart is as follows: 

If the equation is of the form 

ax + by = cz 
where x, y and z are variables, while a, b and c are 
constants, the three lines are parallel. 

An equation of the form 

axy == cz 
can be expressed as 
log ax-+log y=log cz 
so that by plotting the logarithms of the quantities, the 
parallel form of the chart can be preserved. 
The equation 
axy — Cz 
can be plotted directly by making the x and y lines 
parallel, and both intersecting the z line. 

An equation of the form 

x¥ =Z 
can be expressed as 
ylogx=logz 
so that it can be plotted likewise. The construction of a 
parallel chart is illustrated by Chart No. 2. 


The equation 
1 (1) 
c= — (0.388 + 0.00045t) 
Vd 
can be written 


cVd = (0.388 + 0.00045t) 
log c+log Vd = log (0.388 + 0.00045t) 
Plot log (0.388 + 0.00045t) on the left axis. The limits 
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of “t” may be taken from 0 degrees to 800 degrees. 
This makes the quantity to be plotted vary from 0.388 
to 0.748. 
log 0.388 = 0.5888 — 1 
log 0.748 = 0.8739 — 1 
0.8739 — 0.5888 = 0.2851 
The difference is the number to be plotted. Taking a 
convenient scale, 
1 in. = 20 log (0.388 + 0.00045t) 
0.2851 K 20 = 5.702 in. = length of the “t” scale. 
An intermediate point such as 100 degrees can be found 
as follows: 
log 0.433 = 0.6365 — 1 
0.6365 — 0.5888 = 0.0477 
0.0477 x 20=0.954 in.=length from 0 to 100 degrees. 

Similarly other intermediate points, say 20-degree in- 
tervals can be found. 

Plot log \/d on the right axis, any convenient dis- 
tance, say six inches, from the left axis on the same 
base line. 

The specific gravity limits of “d” are 1.000 and 0.669, 
corresponding to 10 and 80 degrees A. P. I. 


The limits of \/d are 1.000 and 0.818. 


log 1.000 = 0 
log 0.818 = 0.9128 — 1 
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100 log V/d 


0.0872 * 100 = 8.72 in. = length of the “d” scale. 


Intermediate points may be taken at two degree inter- 


vals and calculated similarly. 
The “c” axis can now be located, and the scale found. 


ce 99 


Let m, = distance “t” axis to “c” axis 


m, = distance “d” axis to “c” axis 
m, + m, = 6 in. 
m, 100 


= = 5 (the 100 and 20 factors being the 
m, 20 chosen scales) 





Therefore 
mi=lin., mz= 5 in. 

The scale for the “c” axis equals the product of the 
“t” and “d” scales divided by the sum of the “t” and 
“d” scales. 

100 X 20 
= 16.67 
100 + 20 


The scale of the “c” axis is 1 in. = 16.67 log “c.” The 
equation (1) shows that when t—0 and d=—1, c—0.388. 
The upper limit of the “c” scale may be 0.800, since 
the highest temperatures and the highest gravities could 
hardly occur together in practice. 
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The difference is 0.0872. A convenient scale is 1 in. == 





log 0.800 = 0.9031 — 1 
log 0.388 = 0.5888 — 1 
0.9031 — 0.5888 = 0.3143 

0.3143 K 16.67 = 5.24in. = length of the “c” scale. 


Intermediate points may be found at 0.01 intervals. 

Although the government publication does not take 
into account temperatures above 800°F., the writer has 
computed Chart No. 2 from equation (1) to 1200°F. 

It is interesting to note the differences by various 
authorities in the published data on specific heat of pe- 
troleum oil, the formulae showing wide variation in 
form as follows: 

(A) Bureau of Standards 


1 
c= — (0.388 + 0.00045t) 
Vd 


(B) Fortsch and Whitman, Industrial and Engineer- 
ing Chemistry, Vol. 18, No. 8 


(670+ t) (2.1—d) 


C= 





2030 
(C) Eckhart, Mechanical Engineering, Vol. 47, No. 7 
460 +t 
¢ = ———_ (0.7125 — 0.3105d) 
520 


The differences between the formulas for specific 
heats by the various authorities are shown graphically 
by Chart No. 3. 
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Preparation of thy! Alcohol 
fro" Kithylene 


V. GERR, O. PIPIK and E. MEZHEBOVSKAYA 
From Azerbaidzhanskoe Neftyanoe Khozyaistvo: 


1932, No. 2, 15-21. 


EFORE carrying out quantitative experiments the 

problem of changing from a glass apparatus to one 
made from other material of greater strength was con- 
sidered. Lead lined apparatus, ordinarily used in work 
with sulfuric acid, proved to be of no use in this par- 
ticular case, because lead precipitates the silver from 
the solution, thus eliminating the catalyst from the zone 
of reaction. Experiments with an iron apparatus how- 
ever gave good results. 

The iron column used as a scrubber was 80 centi- 
meters long and five centimeters wide and had a volume 
of 1675 cc. It was insulated on the outside with asbestos 
and wired with “nickeline” wire for electric heating. A 
temperatue of 40°C. used in these experiments was reg- 
ulated with a rheostat. Finely crushed quartz was used 
as filler in the column. The charcoal adsorber had the 
same dimensions as the scrubber and was made from 
the same material. American coconut charcoal, char- 
acterized by the strength of its grain, was used. Its 
activity was first tested before the process was initiated 
by a method developed by Gerr and Melikov (this re- 
port is being printed). A predetermined amount of the 
charcoal was saturated with gas at a certain velocity and 
the increase in weight was then determined. The in- 
cease in weight recalculated for 100 grams of charcoal 
was then called per cent of activity. By this test the 
fresh charcoal thus had an activity of about 20 per cent. 
After each experiment the charcoal was transferred 
into special adsorbers where it was regenerated with 
steam superheated at a temperature of 220 to 250°C., 
the operation being continued for three hours and the 
amount of steam used was checked. The activity of the 
charcoal was checked at certain intervals.’ 

The first series of experiments (80 liters of gas 
through 100 grams of charcoal) in the iron column was 
carried out to produce technical alcohol. A certain 
amount of polymerized products in the form of an oil 
layer was always produced when preparing technical 
alcohol. The acid acquired a distinct dark color and 
formed sludge after hydrolysis. The technical alcohol 
obtained as a result of these experiments always had a 
yellowish color and a slightly unpleasant odor and a 
high boiling point (78.6°C. at 760 mm.) even after re- 
peated rectification. 


™. E. Barker, Ind. Eng. Chem. :22, 926-31 (1930); Chem. Abstr. 
24, 4903 (1930). 





Tus is Part 2 of a series of two ar- 
ticles presenting information dealing with 
the preparation of ethyl alcohol from petro- 
leum gases both in the laboratory and on a 
semi-commercial scale. Ethylene was sepa- 
rated from the homologs by making use of 
the selective absorption ability of activated 
charcoal, and separated in the form of ethyl 
sulphuric acid and the alcohol separated by 
hydrolysys. Silver and iron catalysts were 
used to accelerate the reaction. The con- 
stants of the synthetic aleohol coincide with 
those of fermentation alcohol. 

Translation is by A. A. Boehtlingk. 











In these experiments, following experimental data 
by Glund, sulfuric acid containing one per cent silver 
was used and 300 grams of an acid of 1.84 specific 
gravity were used for recirculation in the scrubber. 











TABLE 2 
Velocity 
Amount Amount of gas Yield Per cent 
No. of of gas ofcharcoal inliters Percent ofalcohol alcohol 
exper. in liters in grams per hour silver in grams on gas 
1 300 375 40 1 39 13 
2 300 375 40 1 41 13.6 
a 300 375 40 1 41 13.6 
4 300 Fv 40 1 40 13.6 
5 300 375 40 1 42.6 14.4 








Attempts in using smaller amounts of catalyst were 
made after a more or less steady yield was attained. 
Table 3 shows the effect of this procedure. 

After having carried out a few experiments with one 
per cent silver an attempt was made to decrease the 
amount of silver to 0.2 per cent (experiment No. 5) 
and finally to eliminate the silver entirely as shown 
in experiments Nos. 6, 7 and 8. Experiment No. 5 gave 
satisfactory results, but the following experiments 
showed a steadily decreasing yield. A lower yield is also 
observed (experiments Nos. 12-16 and 18-23) during 
a prolonged experiment with only 0.2 per cent silver. 
The success of the first experiments with a decreasing 
amount of the catalyst can be explained by the presence 
of some silver left in the column from previous experi- 
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TABLE 3 sa Products of polymerization were either entirely ab- 








































q Velocity sent or they were present only in traces. The aqueous 
Amount Amount of gas Yield Per cent ; ate 
No.of of gas ofcharcoal in liters Percent ofalcohol alcohol alcohol was colorless transparent and it had a boiling 
acti Rc D2 os ox Mle Mae Bo point of 78.2°C. at 760 mm. after the first rectification. 
; re pe : = a Acid remaining after the hydrolysis and the distillation 
3 300 375 60 1 42 14 of the aqueous alcohol was transparent and did not con- 
: Rs ry = ‘ Ps tae tain any sludgy substances. 
6 300 375 40 0 37 12.6 A series of experiments carried out in accordance 
: os rs o ; [ oo with the above program is given in Table 4. 
9 300 375 40 02 47 15.7 
10 300 375 40 0.2 40 13.6 canes & 
11 300 375 40 10 42 13.8 Velasity 
12 300 375 40 0.2 45 14.8 Amount Amount _of gas Yield Per cent 
13 300 375 40 0.2 50 16.6 No. of _of gas ofcharcoal inliters Percent of alcohol alcohol 
| 14 300 375 40 0.2 44 14.6 exper. in liters ingrams perhour. silver ingrams on gas 
| 15 300 375 40 0.2 36 12 1 240 600 40 1 24.8 10.3 
| 16 300 375 40 2 2 87 2 240 600 40 1 226 126 
5 j 3 240 600 40 1 22. 9.4 
18 300 375 40 0.2 45 14.8 4 360 900 40 1 42.6 11.8 
19 300 375 40 0.2 55 18.6 5 360 900 40 1 47 13 
) 20) 300 375 40 0.2 30 10 6 360 000 40 1 37 10.3 
21 300 375 40 0.2 20 6.7 7 360 900 40 1 44 12.2 
22 300 375 40 0.2 27 9 
23 300 375 40 0.2 23 ae 


The maximum amount of gas which can be passec 
through the same amount of acid (300 grams) was 
determined in the series of experiments, Table 5. 








ments with larger quantities of the catalyst. It is ob- 
vious that experiments with larger amounts of silver 








may be followed by those with smaller amounts and TABLE 5 
| vice versa without affecting the yield of alcohol whereby 2 zs Velocity aS 
> - 4 mount mount of gas ie er cent 
some silver is saved. No. of of gas ofcharcoal inliters Percent ofalcohol alcohol 


The second series of experiments with the iron col- exper. "~~ ia‘Titers _ingrams perhour’ silver _in grams _ on gas 














































































































umn (40 liters of gas through 100 grams of carbon) 1 240 600 40 1 24.8 10.3 
was carried out with the intention of obtaining pure ys ” = : 29.6 126 
Pon ns P 3 480 1200 40 1 49.5 103 
ethyl alcohol. The amount of acid used remained the 4 480 1200 40 1 29.5 10.3 
; ee é 5 480 1200 40 1 48.8 10.1 
same, i.e., 300 grams. rs 6 480 1200 40 1 41.0 8.6 
The alcohol obtained on the basis of this calculation 7 720 1800 40 1 49.6 6.9 
' was greatly different from the technical alcohol ob- 8 720 1800 40 l 30 7 
tained in previous experiments. beg In the first two experiments (Table 5) 240 liters 
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gas were passed through 300 grams of acid, while in 
the following four (3 to 6) the amount of gas passed 
through the same amount of acid was doubled. The 
yield of alcohol in grams increased almost propor- 
tionally, while yield per cent of alcohol on the gas 
remained almost constant. On further increasing the 
amount of gas passed through the acid the percent- 
age of alcohol on the gas decreased on account of the 
acid losing its efficiency as a result of the reaction 
and thereby the absorption of gas discontinues. From 
the experiments it appears advisable to pass 480 
liters of gas through 300 grams of acid (160 liters of 
gas through each 100 grams of sulfuric acid). 


The entire series of experiments was, as mentioned 
above, carried Out with silver. Because of the fact 
that silver is an expensive catalyst it was necessary 
to develop a method for a maximum recovery of sil- 
ver. The silver was recovered in two ways: (1) by 
electrolysis and (2) by precipitation with hydro- 
chloric acid. The electrolysis was carried out in small 
electrolytic cells with platinum electrodes. Silver 
was precipitated in the shape of spongy precipitate 
on the cathode. It is noteworthy that the electrolysis 
proceeded smoothly if the acid solution was clear 
after distilling off the alcohol and provided that 
sludgy substances were absent. In cases, where the 
acid was not quite pure it was necessary to resort to 
the chemical precipitation method. A small amount 
of nitric acid was added to the acid solution contain- 
ing silver, the solution was then boiled and filtered 
off from any suspended particles. The filtrate was 
precipitated with hydrochloric acid and the separated 
silver chloride was then reduced with zinc to metallic 
silver in the presence of hydrochloric acid. 

It was observed that in experiments carried out for 
the purpose of obtaining technical alcohol the regen- 
eration was complicated and only small quantities of 
silver were found in the acid solution, while the 
greater part was carried off by the sludge and some 
of it separated on the walls of the scrubber. 

When preparing pure ethyl alcohol most of the 
silver remains in solution and it is therefore easily 
separated by methods described above. It may be 
possible that the presence of sludgy substances inter- 
feres with the regeneration of silver because of the 
formation of polymerization products formed in the 











TABLE 6 
Amt. of Regeneration 
Amt. char- Velocity of silver Alcohol 

Number of coal of gas : from Alcohol yield in 
of ex- gas in in liter per cent Oil solution yield in per cent 
perim. liters grams hr. silver layer percent grams on gas 

1 240 600 40 O02 yes traces 313 13 

2 240 600 40 O02 yes traces = 22.5 9.4 

3 240 600 40 O02 yes traces 26 10.8 

+ 240 600 40 1.0 no 90 41 17.2 

5 360 900 40° 1.0 no 89 42.6 118 

6 360 900 40 1.20 no 92 47 13 

7 360 900 40° 1.2 no 96.5 37 10.3 

8 360 900 40 1.0 = & no 87.5 62 17.4 

i) 360 900 40 10 yes 50 41 dns 
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reaction. In successful experiments for the prepara- 
tion of pure ethyl alcohol polymerization products 
are absent and in this case the regeneration of silver 
proceeds very easily. Table 6 shows experiments 
confirming this statement. 

In these experiments an attempt was made to re- 
place the use of the catalyst by operating at a higher 
temperature. A temperature of 90 to 95°C. was se- 
lected, but it caused a more excessive evolution of 
SO, and resinification of the acid. 

Because of the technical difficulties met in labora- 
tory experiments it was decided to carry out these 
experiments on a larger scale. The layout of the ap- 
paratus is given in Figure 3. 


APPLICATION OF COMMERCIAL MATERIALS 

An experimental plant 10 times the capacity of the 
laboratory apparatus was constructed to check the 
data obtained on the laboratory scale. 

The acid scrubber and the charcoal absorber made 
from an iron pipe had the same capacity. Their di- 
mensions were: height, two meters; diameter, 10 
centimeters, and capacity 15,700 cc. Both columns 
were heated by steam passed through a coil of one- 
half-inch outer diameter. This coil was insulated 
with felt and asbestos. The installation was operated 
as a commercial apparatus, the adsorber and the 
scrubber being stationary and the regeneration of the 
charcoal carried out in place. The same charcoal was 
used again after regeneration and cooling. The char- 
coal adsorber held 10 to 11 kilograms of charcoal. 
The acid scrubber was charged with 25 kilograms of 
quartz and three kilograms acid were passed counter- 
currently to the gas. 

The operation may be subdivided into the follow- 
ing stages: 

(1) Gas is passed through the charcoal and 
through the acid scrubber. The required tempera- 
ture, when passing the gas, is held by steam passed 
through the coil placed around the acid scrubber. 

(2) The charcoal is regenerated with steam. 
Steam is passed through the outer coil and super- 
heated steam is admitted in the inside. The amount 
of steam admitted in a unit of time is controlled by 
the amount of water condensation. 

(3) The ethyl sulfuric acid obtained as the result 
of interaction of gas and sulfuric acid is subjected 
to hydrolysis. The aqueous alcohol is distilled off. 

(4) The aqueous alcohol is rectified. 

(5) When using a silver catalyst silver is regen- 
erated from the sulfuric acid remaining after distill- 
ing of the alcohol. 

In a series of experiments using the silver catalyst 
in a larger scale operation the following procedure 
was adopted: Gas amounting to 3.5 cubic meters, 
containing 31 to 33 per cent. of heavy hydrocarbons 
was passed at the rate of 400 liters per hour in all 
experiments and three kilograms of acid were trans- 
ferred through acid eggs into the apparatus. 
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TABLE 7 
cc. of Regen- Ve- 
polym- eration locity of Alcohol B.P. Alcohol 
No. of erization of silver gas, liters yield at 760 per-cent 
experim. products percent perhour ingrams mm °C. _ on gas 
5 10 little 6,7 250 78.4 7.2 
6 none 77 6.7 370 78.2 10.5 
’ none xis 6.7 484 78.2 13.8 
8 traces 72 6.7 400 78.3 11.4 
» EER AP Fire: 70 6.7 474 haa 13.5 
10* 2 little 6.7 534 78.6 15.2 
11 none 42.5 6.7 210 78.2 6 
12 none yes 6.7 314 ike 9 
13 traces 60 6.7 340 Pas 9.8 








“After the tenth experiment the column was washed with benzene to 
remove polymerization products. 


The first four experiments are not given because 
only technical alcohol was obtained on account of 
poor regeneration of charcoal. The regeneration pro- 
ceeded satisfactorily beginning with the fifth experi- 
ment. The charcoal was regenerated up to 250 to 
300°C. whereby about 90 liters of condensed water 
were collected. Traces of polymerization products 
were obtained in some experiments as can be seen 
from the table. The relation between the presence 
of polymers and the regeneration of silver, which 
was discussed in the chapter on laboratory experi- 
ments, was entirely confirmed in this installation. 
The admixture of small amounts of polymerization 
products is not so terrible, since the effect of the 
presence of polymers is to form sludgy residues 
which precipitate with the silver. As a result only 
traces of silver could be detected in the sulfuric acid; 
most of it remained in the column and in the sludgy 
residues on the bottom of the flask from which the 
extraction of silver was very difficult. 

Therefore, as soon as the scrubber became soiled 
with polymerization products it was washed with 
benzene with the application of some heat. This 
washing operation was quite satisfactory but the 
first experiments show a slightly lowered yield of 
alcohol and small quantities of regenerated silver. 
Beginning with the 3-4 experiment after the washing 
of the column with benzene its performance became 
more normal and the regeneration of silver reached 
7? per cent. The regeneration of silver, as was de- 
scribed in the chapter on laboratory experiments, 
was carried out by the chemical method because of 
the lack of an electrolytic container of sufficient size. 
From an acid high in sludgy substances the greater 
part of the silver separated in the sludgy residue. 
This precipitate was easily soluble in nitric acid. It 
was necessary to boil the spent acid with a small 
amount of nitric acid to obtain pure silver chloride. 
The silver present in the precipitate in the bottom 


TABLE 8 








Grams silver 





separated Grams silver Total grams of Per cent of 
Number from the separated from regenerated regenerated 
of experim. solution the precipitate silver silver 
6 9 13.85 22.85 76 
14 17 6 23 77 
15 12.75 4.9 17.65 59 
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of the flask was extracted in a similar manner by 
boiling it with nitric acid and precipitating with hy- 
drochloric acid. Table 8 illustrates the preceding ex- 
periments. 

In experiment 6 the major part of the silver is sep- 
arated from the residue because the spent acid con- 
tained sludgy substances. In experiments 14 and 15 
most of the silver was recovered from the solution 
because in these experiments the spent acid was. 
clean. 

Having in mind the high price of the silver catalyst 
and the difficulties encountered in its regeneration 
it was decided to develop a method without the use 
of silver, even though a lower yield of alcohol would 
be obtained. 

The following series of experiments was carried 
out without the use of the silver catalyst, using in- 
stead a higher temperature, up to 90 to 95°C. By di- 
rect experiment it was established that the iron walls 
of the scrubber have a catalytic action, but of course 
much lower than that of silver. 

Without enumerating the great number of experi- 
ments carried out without the catalyst a condensed 
table is given below which shows the limit for the 
velocity of the gas flow. 











TABLE 9 
Regener- vai? 
ation of Velocity Specific gravity 
No. char- Temper- of gas of acid Alcohol Alcohol 
of ex- coal atureof in liters before yield yield 
perim. in °C. acid °C. permin. and after reaction ing. percent 
10 255 82 8.33 1.844 1.587 243 8.1 
11 235 87 10 1.844 1.585 252 8.4 
12 255 81 10 1.844 ee 256 8.5. 
13 265 82 12.5 1.844 1.706 237 7.9 
14 255 84 12.5 1.844 1.710 229 7.6 
15 260 85 17 1.846 1.732 170 a7 
16 300 83 17 1.846 1.733 180 6 
17 255 94 17 1.846 sheds 184 6.1 
18 270 74 12.5 1.846 1.721 230 Ta 








Thus from the above table it is evident that the 
most suitable gas velocity is 10 liters per minute. 
Under these conditions the yield of alcohol amounts 
to 8.1 per cent of the gas. In the last series of experi- 
ments three cubic meters of gas were passed through 
10 kilograms of charcoal instead of 3% kilograms, as 
was the case in previous experiments.. Because of 
this change in the procedure a perfectly pure alcohol 
was obtained and polymerization products were ab- 
sent. The entire aqueous alcohol produced (20 per 
cent concentration) was fractionated through a Geri 
three meter column. 

A few examples of the results obtained in the rec- 
tification may be cited. The products from experi- 
ments 17, 18 and 19 were combined, giving a total of 
536 grams of alcohol. Four hundred sixty-eight 
grams were distilled off at a temperature of 78.4°C. 
and 764 mm. which after correction, is equivalent to 
a boiling point of 78.2°C. After the rectification, the 
strength of the alcohol was generally 92 to 93 per 
cent. When using 3%4 cubic meters of gas pure alco- 
hol was obtained in some cases, however in others 

(Continued on page 103) 
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A. G. PETERKIN and 
H. W. JONES* 
The Atlantic Refining Company 


Y way of illustration, the principles and mechanism 
involved in these systems are applied to the oper- 
ating and sales statistics of an imaginary petroleum re- 
finery, and the results for the month of January set 
forth in the eight tables appended. 


The plant is expected to “crack” 24,400 barrels of 
crude oil per month, and this single process is assumed 
to produce from the crude 12,000 barrels of marketable 
gasoline and tar and gas equivalent to 12,200 barrels of 
bunker fuel oil. A monthly profit of $7130 is anticipated 
from the standard figures of cost and sales returns 
summarized in Table V. 


Table VIII, the key statement, comparing the actual 
with the standard profit, shows failure to meet expecta- 
tions to the extent of $1305, and the extent to which 
the three department heads contributed to this result. 

The manufacturing manager appears superficially in 
a favorable light, since by skillful manipulation of his 
apparatus he has obtained more high priced gasoline and 
less low priced fuel from the crude oil than was ex- 
pected, thereby making possible an increase in profit of 
$1125 had the entire production been sold; he has been 
able to process crude oil in excess of the standard quan- 
tity which should have netted an additional $467, but 
his operations have been more costly than standard to 
the tune of $427, leaving him with a net credit of $1165. 

The sales manager failed not only to realize the ex- 
pected market values, which cost the company $900, 
but also failed to meet his estimate of total sales, so 
that goods have been held in inventory at cost prices, 
which, had they been sold, would have shown an addi- 
tional profit of $2065; the statement shows a total loss 
charged against him of $2965. 

The analysis points directly to low sales volume as 
the most important cause of failure to meet expecta- 
tions. Inquiry brings out the following facts: The sales 

“manager based his sales budget on the manufacturing 
manager’s estimate of production, expressing at the 
same time his disappointment that the plant could not 
produce more. The plant therefore assuming a ready 
market bent its energies to increasing throughput, but 
failed to inform the sales department of its success. 
The sales manager faced with falling market prices, 
and assuming that his supply was limited, attempted 
to hold his prices above the market level, succeeded in 
obtaining $2.85 per barrel for his gasoline as against 


*Presented before the meeting of the American Institute of Chemical 
Engineers, Washington, D. C., December 7-9, 1932. 
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an anticipation of $3.00, but could have sold the entire 
output at $2.80. Had he done so an additional profit of 
$830 would have been realized. This situation clearly 
calls for greater cooperation between sales and manu- 
facturing departments, and the latter must share the 
blame, and assist in correcting the fault. 

The falling market is beyond company control and 
the condition can only be offset by increased production 
and decreased manufacturing costs. This directs atten- 
tion to the analysis of manufacturing costs shown in 
Table IV. Examination of these figures somewhat re- 
moves the manufacturing manager’s glow of pride, since 
his economies are largely due to the good fortune of 
decreased unit costs of raw material, supplies and labor, 
he actually having used excess steam and other com- 
modities having a value as standard prices of $680 per 





The following list will serve as a ready reference for 
the meaning of the symbols used in the various tables. 


LEGEND 
Ca = Actual Total Cost 
Cs = Standard Total Cost 
ca = Actual Unit Cost 
cs = Standard Unit Cost 
pa = Actual Unit Price 
ps =Standard Unit Price 
Oa = Actual Total Quantity 
Qs = Standard Total Quantity 
ga = Actual Unit Quantity 
qs = Standard Unit Quantity 
ra = Actual Unit Market Realization Value 
rt = Unit Inventory Value 
rs = Standard Unit Market Realization Value 
Ta = Actual Throughput for Actual Month 
Tc = Standard Throughput for Actual Month 
Ts = Standard Throughput for Standard Month 
Vi = Volume (bbls.) of Product in Inventory 
Vs = Volume (bbls.) of Product Actually Sold 
Ya= Actual Yield (per cent) 
Ys = Standard Yield (per cent) 
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TABLE I 


Standard Costs Varying With Throughput Rate 























Standard 
Standard Unit Standard Unit 

Item Quantity/bbl. Unit Cost/bbl 

Crude Processed Price rude 

Processed 

DORR 8 6065 cceeedis laws qs bs cs=qs Xps 
Sg 8 MERRIE ay per iante det oe 1.000 bbl. $1.15/bbl. $1.150 
RRS See one .075 man hrs. .80/man hr. .060 
NR atin inca wie ale GS 30.000 Ibs. .50/M Ibs. .015 

Other Manufacturing 

ee et Se ee -025 still hrs. 8.00/still hr. .200 
Total Standard Cost Varying with Throughput................ $1.425 








*It will be understood that the term in Tables I, III, etc.—‘‘Other 
Manufacturing Expense’”—is used for the sake of simplicity to cover 
the usual individual items of cost, here assumed all to vary directly with 


rate of 


throughput. 





TABLE III 


Actual Plant Costs for January 





























month. Being urged to greater effort in that direction 
he turns to his subordinates and requires from them 
explanation, and where possible, correction of the excess 
expenditures according to their several responsibilities. 

Sufficient has been said to show the usefulness of 
statements of this kind ; the purchasing agent may there- 
fore be commended with no note of criticism for his 
contribution of $495 in the direction of success. 

It will be noted that all computations required for 
this analysis are made by substitution of actual figures 
for the symbols in the equations given in the column 
headings. These equations are formulated once for all 
by the expert accountants, and their solution is a me- 
chanical operation requiring no reasoning on the part 
of the clerk preparing the statements. 

To facilitate ready understanding of the method of 
deriving the analytical formulae, the following typical 
examples are given. 


For instance, take the item of labor in Table IV. If 

















j Item Actual Total Actual Unit Actual Total TABLE II 
Quantity Price Cost 
Ee ee ee Be Standard Costs Varying Independent of Throughput Rate 
2 cont (Unit Costs Are Based Upon a Standard of (30.5 day) Month) 
p 
; MMS 5. ac dsp cd sedeeee Qa Qa Ca=Ta Xca 365 
t PRS at oe ts (Calculated) Standard See eee days 
y Costs Varying Directly 
with Throughput Rate: 
- eee 26,000 bbls. $1.10/bbl. $28,600 Standard 
Labor........+-.-+s- 2,100 man hrs. -75/man hr. 1,575 Standard Standard Standard Unit 
- or meg rt er oe 800,000 Ibs. -60/M Ibs. 480 Item Total ome Total - Standard Comt/obi. 
er Manufa i tit i h 
Bupanes.i.:...<. +: 700 still hrs. | 9.00/still hr. 6,300 — are ae meee ~~" 
, Se % Hee ; Symbol Qs ps Cs=0s Xpbs Ts cs S 
1 Total Actual Cost Varying Directly with Throughput Rate $36,955 ' in Be 
- ‘i ST a eee Tee 8 eat ae ee = = Supervi- 
: a ae | sion.... lman_ /|$ 350/month $ 350 24,400 bbls. $0.01435 
1 Costs Varying Independent| Steam... ./1000 M Ibs. |$0.50/M Ibs. 500 24,400 bbls. .02050 
of Throughput Rate: | ‘ easny , $ 9 Deprecia- 
is Supervision.......... man $350/month 35 ion.... 1 still 300) 24,4 Is. | 
Mc. aie... 8c4 | 1,300 M. Ibs. '60/M Ibs. 780 oe oo. ee — — ast 
p Depreciation......... | 1 still 3000/month 3,000 he 
f ee ee a ee Total Cost Varying ——— of Rg ry oe ~_ We eS Sire i= 
Varyi ith Tr I > Re: Bs: siccnieis 5-0 1.42 
. Total Actual Costs Varying Independent of Throughput Total Cost Varying wits Sepang ete Sree Soe or RE PEE LT 
: Rate... eee cece eee ee eee eee e eee eee ee eee eee e ee $ 4,130 Total: Masidend Uslt Oaths 6. cis xkckisd iia eiy pee $1.5828 
r Ene ct” ee aan Rea See es bey emt aor eee SPC $41,085 Standard Throughput for a Standard a bbls. Crude Oil 
. ’ Standard Throughput for January=Tr—=24,400 X30.5=24,800 bbls, Crude 
Actual Crude Throughput in January = Ta = 26,000 bbls. Oil 
r ame a 
TABLE IV 
Comparison of Standard With Actual Manufacturing Cost for January 
Standard Actual Total Variation Variation Variation Variation Variation 
Total Cost | Total Cost Variation Due to Due to Due to Due to Due to 
for January | for January Actual Quantities Change in Unit Price Change in January 
Item = Actual = Actual from Consumed Quantites Paid for Throughput Being a 
Throughput | Throughput Standard per Unit of Consumed Quantity Rate (Crude 31-day 
@ Standard | @ Actual + = Saving Throughput per Unit Consumed Capacity) Month 
Unit Cost Unit Cost — = Loss of Time 
‘ (Ta Xcs) 
MINOR ats neo nceaid cand as Ball wa eae ed Ta X cs Ta X ca —(Ta X ca)| (Ta Xqs—Qa)ps | (Qs—Qa)ps (ps—pa)Qa | (Ta—Tc)cs | (Tc—Ts)cs 
Costs Varying with Throughput Rate: 
oS Sorin pia FE rae $29,900 $28,600 + 1,300 x x + 1,300 x x 
ee RESO LET TEE e VE poet 1,560 1,575 — 15 — 120 x + 105 x x 
= Are > Reyes 390 480 — 90 — 10 x — 80 x x 
Other Manufacturing Expense. ......... 5,200 6,300 — 1,100 — 400 x — 700 x x 
RON 5 ico sais Kandy noe EG ok $37,050 $36,955 + 95 — 530 x + 625 x x 
Costs Independent of Throughput Rate: 
SUMPURIOIG So. 6. snc bcc cBhcseaiwces ies $ 373 $ 350 + 23 x x x + 17 aa 6 
SOQ ata occ ilx tase de Cece cek secu 533 780 — 247 x — 150 — 130 + 25 + 8 
DGGUREIRMIONE. 6.6.505 35s hc cde wndcesecay en 3,197 3,000 + 197 x x es + 148 + 49 
DOM cain senbicena au en dan veckas $ 4,103 $ 4,130 — 27 x — 150 — 130 + 190 + 63 
Grand Total Manufacturing Expense:...... $41,153 $41,085 + 68 — 530 — 150 + 495 + 190 + 63 
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TABLE V 


Standard Realization and Profit on Standard Products in a 
Standard Month (30.5 Days) 


(After deducting selling and administrative expense) 





























Standard Standard 
Unit Total 
Item Production Realization Realization 
Volume or Standard or Standard 
Unit Cost Total Cost 
TsXYs Xrs 
RENEE Se Ts X Ys rs or cs or Ts Xcs 
Realization from Sales: 
Gasoline (Yield = Ys = 
12,200/24,400—50%) 12,200 bbls. $3.00/bbl. $36,600 
Fuel Oil, etc. (Yield—=Ys' 
==12,200/24,400—50% 12,200 “ .75/bbl. 9,150 
Total all Products........ Ts=24,400 “ x $45,750 
Deduct Estimated 
(Standard) Mfg. Cost..... 24,400 “ 1.5828 $38,620 
(From 
Table II) 
Anticipated Profit for Std. Month (30.5 days)................. $7,130 








TABLE VI 
Actual Realization on Actual Products in January 


(After deducting selling and administrative expense) 









































from the actual man hours (Qa) the standard man 
hours (Ta X qs) are deducted, and the remainder multi- 
plied by the standard price per man hour (ps), the net 
loss due to using greater than standard man hours is 
obtained separate and distinct from the effect of any 


change in unit price. 


Similarly, the effect of any change in unit price is 
separated by multiplying the difference between stand- 
ard unit price (ps) and actual unit price (pa) by the 
actual man hours consumed (Qa). 

Thus, the two equations necessary to analyze the total 
difference between actual and standard cost of labor 
into its two component factors, change in quantity con- 
sumed and change in unit price paid, are formulated 
once for all for the use of the clerical force, as follows: 

Quantity Variation = (Tax gs — Qa) ps 


Price Variation 


— (ps— pa) Qa. 


Tables I, II, and III contain standard and actual plant 
data, used to construct—Table IV, which is an analysis 


of variations in manufacturing cost. 


Tables V, and VI contain standard and actual sales 
data used to construct—Table VII, which is an analysis 
of variations in sales return. 
Table VIII is the final analysis of profit variation 


















































Actual Unit classified by executive responsibility. 
Production Realization Actual Total . 2 2 A 
Item Volume =ra Realization The reasons for the company’s failure to realize the antici- 
or Inventory 
Value = ri pated profit by $1305 are as follows: 
are Ta X Ya Xra Manufacturing Manager’s Responsibility: Dollars 
RN idk Gala Suen ses Ta XYa ra or ri or. Improvement in Gasoline—Fuel Oil Yield Ratio..... +1125 
a by Ta X Ya Xri Standard Market Realization on Products resulting 
from Increased Crude Capacity ................ +3000 
Gasoline 
EE Ee ee ee Vs = 10,000 bbls $2.85/bbl. $28,500 
Inventory Change...... Vi= +3, - 2.42/bbl. 8,470 TABLE VIII 
- a a a Analysis of Profit After Deducting Selling and 
Total Gasoline Production Administrative Expense 
—bbls. (Yield Ya—= 
13,500/26,000—51.92%) 13,500 “ “ $36,970 
—— —_—_—— —— ——— Anticipated Actual Variation 
for Standard for + = Saving 
Fuel Oil Month January — = Loss 
ESE Ser Vs = 12,000 * $ .80/bbl. $ 9,600 
Inventory Change...... Vi= + 500 .68/bbl. 2,340 
ee ~~ | —-———_—____—- Total Realization from 
Total Fuel Oil Production RS ee $45,750 $46,910 
—bbls. (Yield = Ya = Deduct Total Manufactur- 
12,500/26,000—48.08%) 12,500 “ x | $ 9,940 Oar 38,620 41,085 
Total all Products...... Ta = 26,000 “ x | $46,910 ES oka diene usd se coedtes $ 7,130 $ 5,825 — 1305 
TABLE VII 
Variations of Actual Sales Realizations from Standard 
Standard Actual 
Return = Return = 
Standard Actual Total Variation Variation 
Item Throughput Throughput Variation Variation Variation Due to Due to 
Rate at Rate at Standard Due to Due to Change in | Selling More 
Standard Actual from Change in Change in Market Price | or Less Than 
Yield Ratio Yield Ratio, Actual Yield Throughput of Goods Actual 
Valued at Valued at + = Saving Ratio te Actually Production 
Standard Actual — = Loss Sold (Inventory 
Market Price Market Price Change) 
Ta X Ya Xra | Column No. 1 ae 
ECOEAY oa via/s-6°o Sing 3.00 Gs nop.0 dy 0.0% Ts X Ys Xrs or minus Ta( Ya—Ys)rs (Ta — Ts) Ys X rs (ra — rs)Vs| (rs—ri)Vi 
Ta X Ya Xri Column No. 2 
Gasoline: 

eee Raed k a Ceci 6 Was cused $36,600 $28,500 — 8,1 x x — 1,500 x 
Inventory Change............... x + 8,470 + 8,470 x x x x 
ESET OCCT $36,600 $36,970 + 370 + 1,500 + 2,400 — 1,500 — 2,030 

Fuel Oil: 

Ne Begs Cin a tieae es le $ 9,150 $ 9,600 + 450 x x + 600 Xx 
ee Be x + 340 + 340 x x x x 
RIE RINIG 6 dn'6- 6.5 da swcicten oso $ 9,150 $ 9,940 + 790 — 375 + 600 + 600 — 35 

i Gi 
eo rr ree $45,750 $46,910 + 1,160 + 1,125 + 3,000 — 900 — 2,065 
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Deduct Cost of Increased Crude Capacity at Stand- Dollars 


ard Unit Cost ($41,153—38,620) ...........6- —(+2533) 


Net Increase in Profit at Standard Values due to In- 
creased Crude: Capacity 2... cc ccccececcncescceges 


+ 467 

Manufacturing Savings and Losses over Standard: 
Loss due to Increased Quantities Consumed...... 
Saving due to Calendar Variation (Jan.—31 days) 
Saving (over Standard) due to Increased Crude 








COBO: 5 eos cen thse sen edke dept elbisek Keen + 190 — 427 

Total Manufacturing Responsibility .............. +1165 
Purchasing |Agent’s Responsibility: 
Saving due to lower prices paid for labor, materials, 

St SE IOR Gocco ode SA eK Sea SKE DD EERO + 495 
Sales Manager’s Responsibility: 
Loss due to Lower Market Price on Goods Actually 

BGM s..As adda sod de ee ahe oe ka Leese cdbhaae reer’ — 900 
Loss due to not selling entire production (Inventory 

CET 5? <a:ciacdin cw wine Oe wake See ole Ae Oe eae Oe —2065 

Total‘ Dales. Masago iis ain ov ticdewcndv es —2965 
Total Loss in Profit—All Responsibilities Combined —1305 
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Preparation of Ethyl Alcohol From Ethylene 


(Continued from page 99) 


it had admixtures of polymers. In the latter case the 
alcohol had the odor of SO, even after rectification. 
This odor could be disposed of when treating the 
aqueous alcohol with lime. 

For the purpose of comparing the constants of the 
synthetic alcohol with those of fermentation alcohol, 
both were converted into absolute alcohol by the ac- 
tion of anhydrous lime after distillation under iden- 
tical conditions. The constants of absolute alcohols 
are in the table below: 











Specific Strength 

gravity ofalcohol Refractive 

at 15°C. percent index at 25°C. 
Fermentation alcohol . 0.7937 99.97 1.3612 
Synthetic alcohol ........ 0.7939 99.97 1.3612 








UTILIZATION OF ETHYLENE 

All series of experiments carried out confirm the 
fact that on passing the gas at a lower velocity high- 
er yields of alcohols are obtained; however, an ex- 
cessive slowing down of the process is not economi- 
cal. At the ratio of gas velocity and the size of the 
scrubber developed by the authors, whereby the 
same batch of acid was used, the utillization of the 
ethylene amounts to 60 to 63 per cent of the theory 
when using the silver catalyst, and, to 42 to 43 per 
cent when working without silver. 

Gas produced in oil gas producers and left over 
after some of its constituents were used for other 
preparations is a fuel. The degree of utilization of 
the ethylene contained in this gas as well as of other 
unsaturates and homologs depends up on the com- 
mercial possibilities obtained by various methods of 
its utilization. As an illustration, it might be men- 


tioned that the consumption of sulfuric acid in the 
treatment of the gas from which 50 per cent of the 
ethylene had been taken out may be less profitable 
than leaving the ethylene in the gas. 
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In case of necessity, for any reason, to utilize all 
ethylene contained in the gas, the former may be 
concentrated from the used gas (by the method de- 
veloped by the authors) and it may then again be 
used in the preparation of ethyl alcohol. 

In the apparatus constructed by the authors ethy- 
lene was utilized by 60 per cent when working with 
the silver catalyst and by 40 per cent when working 
with iron catalyst. 

The yields of alcohol, on the basis of the raw gas 
produced in Baku (Russia) may amount to a yearly 
production of 7200 metric tons in the first and 4800 
metric tons in the second case. 

Conclusions as the result of this investigation in- 
clude the following: 

(1) Ethylene can be separated from the homologs 
by charcoal. 

(2) Ethylene can be concentrated to 85 per cent 
when making use of the selective adsorption ability 
of the charcoal. 

(3) Ethylene present in the cracked gas can be 
separated in the form of ethyl sulfuric acid and the 
alcohol can be separated by hydrolysis. 

(4) Silver and iron are catalysts which accelerate 
the reaction. 

(5) Technical or pure alcohol can be produced 
depending on the ratio between gas and charcoal. 

(6) When working with the silver catalyst 13 to 
15 per cent of alcohol can be produced from the gas. 

(7) The iron catalyst gives a yield of about 8 per 
cent. 

(8) The constants of the synthetic alcohol coin- 
cide with those of fermentation alcohol. 

(9) Charcoal can be regenerated by treatment 
with steam superheated to 250 to 300°C. 
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STANDARD COSTS IN THE 


Oil 
Refining 
Industry 


PART II 


G. CHARTER HARRISON 
Management Consultant—Chicago 


The work of introducing standard costs in an oil re- 
finery naturally falls into four main divisions: 

(1) Setting of the standards 

(2) Design of the system 

(3) Installation of the system 

(4) Operation of the system. 

To secure the desired results with the maximum of 
speed and with the minimum cost of both installation 
and operation, it is necessary before the project is 
started that a carefully worked out program be pre- 
pared. It should be uriderstood that the introduction of 
standard costs in a large refinery is an undertaking of 
considerable magnitude and great complexity, and the 
attempt to introduce standard costs without proper plan- 
ning and adequate preparation must necessarily result 
either in total failure or in securing results falling far 
below what could be achieved if the undertaking were 
properly planned and efficiently carried out. To attempt 
to introduce standard costs piece-meal for instance is 
a serious mistake—to secure effective results from 
standard costs it is necessary that there be a plan which 
completely coordinates all cost computations—both ac- 
tual and standard—and this cannot be accomplished by 
introducing standard costs in one division of the busi- 
ness with the idea of determining whether standard 
costs will work or not—standard costs will always work 
if properly applied but they certainly will not work 
satisfactorily when introduced a little at a time. 


(1) THE SETTING OF THE STANDARDS 


The first essential, therefore, in the introduction of 
standard costs in an oil refinery is to sell the operating 
management completely. on the value of standard costs 
to the operating man as an aid to him in controlling and 


104 





N this, the second article of a series dealing 

with cost accounting in refineries Mr. Harri- 
son deals with setting standards for a standard 
cost system. 

He brings into this work the most compli- 
cated cost problem in a refinery—that of the 
cost of clay used in connection with percola- 
tion filtration—a problem which, like the other 
problems in refinery cost accounting, he has 
helped solve in two of the largest refining 
companies in this country. 

This series of articles is designed to be of 
specific value to the supervisory personnel, 
engineers and technical men responsible for 
the process operation of the industry. 

The present article, and the next and con- 
cluding contribution deal with the setting of 
standards, the design of the system, its in- 
stallation, and the operation of the standard 
costs method. 











reducing operating costs. Until this is done little can 
be accomplished, as rapid and effective installation of 
standard costs will demand enthusiastic cooperation and 
assistance from the operating force. 

The first question which is usually asked when the 
possibilities of standard costs in an oil refinery are be- 
ing discussed is “who sets the standards?” The answer 
to this is that this work is a function of the operating 
department. Oil refining operations are so complex that 
the setting of standards for them demands the experi- 
ence of the practical operating man. When it comes 
to expressing standard cost data in the form necessary 
for their use in the standard cost plan, the operating 
man will require the assistance and guidance of the 
accounting expert, but as far as the determination of 
basic standard cost data is concerned this is something 
which comes absolutely within the province of the op- 
erating division. 

There is another reason why standards should be set 
by the operating men. Considered from the angle of the 
use of a standard cost plan as an aid to operating man- 
agement it is essential when comparisons of actual with 
standard costs are made, and particularly when these 
comparisons indicate that the costs are in excess of 
standard, that the operating man whose performance is 
judged by such statements can have confidence in their 
fairness and correctness, and he will not have this unless 
he is entirely sold on the standards by which he is being 
judged. In the writer’s practice he insists that, before 
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being adopted, the standard cost schedules be approved 

by the operating men in charge of the departments 

affected. 

The starting point in the setting of cost standards in 
the oil refining industry must necessarily be past per- 
formance and particularly past performance in months 

when a high degree of efficiency has been realized. Mere 

costs per thousand gallons considered without relation 
to volume are useless, obvicusly, because in any manu- 
facturing process, and particularly in oil refining proc- 
esses, due to fixed charges, costs per unit of production 
vary enormously with fluctuations in production these 

. variations due to volume being often many times great- 

er than could possibly result from any ordinary fluctua- 

tions in operating efficiency. 

It is customary for oil refinery cost accountants to 
furnish the plant management with statements of costs 
of different operations figured out to several decimal 
points per gallon and how any practical use can be 
made of these statements, when they do not indicate to 
what extent cost variations from month to month have 
been due to fluctuations in production as distinguished 
from variations in operating efficiency, has always been 
a puzzle to the writer. 

The correct way to furnish information regarding 
costs of production for the use of management, and, 
as a basis for the setting of cost standards, is illustrated 
on the graphic chart form 
(Figure 1.) On this chart ac- 
tual monthly cost data are 
plotted for both costs and 
production. For instance the 
chart shows that the produc- 
tion in the month of April 
1932 of a group of stills was 
7,509,000 gallons and the cost 
of operating the stills $11,500. 
This information is plotted, as 
illustrated, by placing a small 
circle at the point where the 
horizontal line for $11,500 
cost crosses the perpendicular 
line in respect to 7,500,000 
gallons production. 

In the setting of standards, 
for use in a standard cost 
plan, therefore, the first step 

' is the preparation of charts, 

| if these are not already avail- 

able, showing all costs in re- 
lation to production—produc- 
ing labor costs, steam and 
electric consumption, repair 
costs, etc. When this is done 
the charts will be carefully 
considered, the possibility of 

5 making reductions in person- 

; nel and expenses taken in- 

2 to account, and a standard 
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cost line drawn, as shown in Figure 1, this showing the 
standard cost for the production of any expense item 
at all points of monthly production. 

It will be noted that the form of chart illustrated 
renders it possible to determine both the fixed and 
variable costs of any operation. Extending the standard 
cost line to the zero production point gives the fixed 
charges: in the illustration $4000 a month, and figuring 
the total cost at any point of production, deducting the 
fixed charges, gives the variable costs, in the illustration 
these being $1.00 a gallon. 

To determine a base standard cost it is necessary to 
establish a standard point of production—if we assume 
this to be 10,000,000 galions a month, using the data 
shown on Figure 1 for illustrative purposes, the base 
standard cost per 1000 gallons is $1.40 arrived at as 
follows: 

Total standard costs 10,000,000 gallons: 


Fixed Charges $ 4,000 
Variable Costs— 
10,000,000 gallons @ 
$1.00 per m gallons $10,000 
Total standard costs 
10,000,000 gallons $14,000 


Total standard costs 
per 1000 gallons $1.40 
Different types of crudes will require different still 


re) SG x 
AL CosaTs ~ 
10,000,000 GALS. 
CHARGES 
VARIABLE COSTS , 10,000,000 GALS S i 
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a th,ooo 


FIGURE 1 










































running times, and it will therefore be necessary to 
chart past performances to determine standard running 
times for these various crudes, and from these and 
from charts showing costs per still-hour, to prepare 
standard cost charts for the still costs of the different 
crudes. 

When the costs of a given operation are comprised 
solely of fixed charges and, variable costs fluctuating 
directly with production, the standard cost line, of 
course, will necessarily be a straight line as illustrated 
on Figure 1. It will not always follow, however, that 
this will be the case—the fixed charges, for instance 
may be reduced when operations are curtailed, by the 
temporary laying off of position men, for example, in 
which case the standard cost line will be expressed by 
a series of steps as illustrated by Figure 2. 


FIGURE 2 





FILTRATION COSTS 

The most complicated cost problem in an oil refinery 
is probably the cost of clay used in connection with 
percolation filtering, and perhaps the best evidence that 
can be offered regarding the general confusion of 
thought, due to inadequate cost data, which exists in the 
industry relative to ways and means to secure minimum 
filtering costs, is the entire lack of agreement as to the 
number of times it pays to re-burn clay for a given 
stock. The result of this confusion of thought is that 
in some refineries clay is re-burned so many times that 
practically none of it is discarded whereas in other re- 
fineries the standard practice is to limit the burnings 
to four or five. This matter of the effect of increased 
clay burnings on filtering costs is one on which the total 
cost of filtering very largely depends, Obviously the 
more times clay is re-burned the less the cost of clay per 
gallon of oil filtered. Clay is 
fort! an expensive commodity and 
the natural tendency is to 
make a ton of clay go as far 
as possible by increasing the 
number of burnings to the 

maximum possible. 


The monthly clay purchases 
are so definite and obvious an 
item on the cost statements 
that the effect of decreased 
or increased re-burnings is 
readily apparent to the man- 
agement, whereas offsetting 
costs of over-burning are of a 
more complex character and 
in the usual refinery cost sys- 
tem are not disclosed, so that 
the natural tendency of the 
superintendent is to concen- 
trate his efforts on reducing 

‘its clay costs without a full 
realization of the fact that in 
so doing he may very easily 
increase other costs to an 
amount far greater than any 
reduction in the cost of clay. 

The more times. clay is re- 
burned, the less efficient it be- 
comes as a filtering agent; in 
other words, each time clay is 
re-burned the number of cubic 
feet of clay required to filter 
a given quantity of oil is in- 
creased. For example it may 
take only six cubic feet of 
fresh clay to filter 100 gallons 
of oil whereas it will take 
eight cubic feet of clay which 
has been re-burned three times 
to filter the same volume— 
in other words the re-burned 
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clay has only 75 per cent of the filtering efficiency of 
fresh clay. 

The number of feet of clay required to filter a given 
quantity of oil, therefore, increases as the number of 
times the clay is re-burned increases, and this increase 
in volume of clay (though it will result in a decrease in 
the cost of clay owing to making a ton of clay go fur- 
ther through re-burning) automatically results in in- 
creased costs in other directions, and it is quite pos- 
sible particularly in the case of oils of relatively high 
value, that the increased costs resulting from greater 
oil losses and oil depreciation will more than offset the 
savings in clay costs resulting from greater use of clay 
through increasing the number of times the clay is 
burned. 


All other things being equal, it may be accepted as 
axiomatic that an increase in the volume of clay re- 
quired to filter a given quantity of oil will result in 
offsets to the clay cost savings, as follows: 

Due to more feet of clay being required to be handled 
to filter a given quantity of oil, in: 

(a) Increased clay loading 

(b) Increased clay dumping. 

Due to the fact that the capacity of a filter is limited 
to a certain volume of clay, additional footage of clay 
to filter a given quantity of oil must necessarily result 
in: 

(c) Increased filter hours 

(d) Increased filter washing time. 

Due to the fact that oil losses and oil depreciation 
tend to vary directly with the volume of clay in the 
filters (for any given oil stock) an increase in the cubic 
footage of clay to filter a given quantity of oil will 
result in: 

(e) Increased oil loss 

(f{) Increased oil depreciation. 

Due to the fact that the volume of naphtha required 
to wash-out filters (all other things being equal) will 
vary with the footage of clay to be washed, an increase 
in the footage of clay required to filter a given quantity 
of oil will result in: 

(g) Increased naphtha in wash per gallon of oil. 

Due to the fact that, all other things being equal, an 
increase in the gallons of naphtha in the wash will re- 
sult in more naphtha being lost, an increase in the foot- 
age of clay required to filter a given quantity of oil will 
result in: 

(h) Increased naphtha loss. 

In view of the fact that the volume of steam re- 
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quired in the washing and steam-still operations tends 
to vary directly with the volume of clay to be handled 
in these operations, an increase in the footage of clay 
required to filter a given quantity of oil will result in: 


(i) Increasing steam in washing 
(j) Increased steam in steam-stills. 


Summarizing, therefore, we have on the savings’ side: 

Reduced cost of clay per gallon of oil due to increased 
clay burning and on the loss side, offsetting this clay 
saving we have: 


(a) Increased clay loading 

(b) Increased clay dumping 

(c) Increased filter hours © 

(d) Increased filter washing hours 
(e) Increased oil loss 

(f) Increased oil depreciation 

(g) Increased naphtha in wash 

(h) Increased naphtha loss 

(i) Increased steam in washing 
(j) Increased steam in steam stills. 


The importance of the above factors, considered from 
the standpoint of the ultimate costs of filtering, varies 
considerably depending largely upon whether the ex- 
pense in question is a fixed or variable cost. In the case 
of clay loading and dumping for instance, these costs, 
as long as the plant is operating, are in the main fixed 
and no saving of any, importance could be anticipated 
from a reduction in the clay volume, or conversely, no 
increased cost of importance from an increase in the 
volume of clay to be handled unless this reaches a 
point where the existing equipment and organization 
are unable to cope with it. Steam, however, is an item 
of great importance, and the additional volume required 
owing to excessive re-burning of clay may easily run 
into large figures. The problem is further complicated 
by the fact that due to the fixed charges of the steam 
plant the cost per 100 pounds of steam will be reduced 
by the additional consumption thereof. 


This discussion of the complexities involved in the 
figuring of filtering costs has been introduced for the 
purpose of illustrating the impossibility of securing 
adequate information regarding the effect of the various 
cost factors in filtering under the established cost meth- 
ods and the importance of more scientific cost account- 
ing in oil refining. Standard costs are the only way 
yet devised to furnish the correct answer to such diffi- 
cult questions as “how many times does it pay to re- 
burn clay?” 
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Shut off for Mineral Seal Oil 


Positive Shut-Off for Adding 
Mineral Seal to System 


HEN adding mineral seal oil or other absorbent 

to the system in a gasoline plant, the operator or 
stillman opens the gate leading from the storage tank 
to the suction of the lean oil pump. Often it is found 
that something at another point in the yard or plant 
requires his immediate attention, consequently upon 
rushing away from the pump room, the time element 
enters into the operation to such an extent that upon 
returning to the pump, he may find that the system has 
been filled to a point that the operation of the plant is 
effected adversely. A number of instances have been 
recorded in most every plant showing that when too 
much oil has been added to the system, the result has 
been either an off color product or one with an end 
point above that specified. 

Gilmore Gasoline Company in its plants in the Long 
Beach field in Southern California have installed a 
novel method of providing for the addition of mineral 
seal oil, operated in such a manner that it will function 
only when the operator is standing “at attention.” It is 
a simple device, placed in the fresh oil supply line near 
the lean oil circulating pump. All lines coming to and 
leading away from all pumps are in an open concrete 
lined conduit running the length of the pump room. 
Pumps are placed upon rather high foundation blocks 
and are spaced far enough apart that the operators may 
walk comfortably between them. The line leading from 
the fresh oil storage tank to the pumps are four-inch 
and are swedged into the six-inch suction line at the 
intake fitting of the lean oil circulating pump. 

The fresh oil supply line being in the conduit, must 
rise to meet the suction connection at the pump, and 
in this riser is placed a four-inch block gate, maintained 
in a closed position at all times except when necessary 
to add oil to the system. At a point in line with the 
walk-way beside the lean oil circulating pump, a four- 
inch balanced valve is inserted in the fresh oil line that 
requires the act of. depressing the stem to open. The 
lever and supporting yoke originally fitted to the valve 
body cover was left intact, except that a portion of the 
lever was cut away. An additional yoke was connected 


‘to the rear supporting cover bolts, to which a strong 


spring was hooked, short enough that when the other 
end was connected to the rear of the valve actuating 
lever, it-would hold the-stem up and the valve closed. 

As the lever lies at right angles to the flow of fluid 
in the pipe, it was cut off to permit the welding of a 
short piece of safety tread iron to it, forming a step 
upon which the operator must stand when charging 
fresh oil to the system. 

When it is necessary that fresh oil be added to the 
system, the operator opens the block valve near the 
suction of the lean oil pump. But, the strong spring at- 
tached to the rear of the operating arm of the valve 
prevents oil being taken from the supply line. He then 
places his foot on the pedal attached to the operating 
arm and stands upon it, opening the valve which per- 
mits fresh oil to be taken up by the lean oil pump. If 
for any reason he finds that he must leave the pump 
room, the simple act of raising his foot from the bal- 
anced-valve furnishes the right amount of energy to 
close the valve. If the operator is watching the gauge 
in the system, no more oil than that necessary for fill- 
ing the system can enter. 


Rack Keeps Ladders in Place 


ANY times when looking for a ladder to raise 
against a line to make adjustments or repairs, that 
particular piece of equipment is hard to find. They are 
either stored in the parts room, against a building, or 
scattered somewhere around the yard. 
Cromwell-Franklin Gasoline Company has built a 
simple inexpensive rack upon which the ladders ordi- 
narily used in the yard are stored when not in use at 
the Trosper Park plant at Oklahoma City. When an 
operator finishes with the particular ladder, it is im- 
mediately replaced upon its rack so that all employes 
at the plant know just where to get it. 
3eside the railing near the engine room, two short 
pieces of three-inch pipe were set in concrete, with the 
upper ends remaining open. Into these open ends, two 
pieces of sucker rods were placed, bent in such manner 
that they formed hooks upon which the ladders may be 
placed with a minimum amount of trouble and effort. 





Rack for keeping ladders in place 
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If Fabricated and fusion-welded by the new Lucas process, this re-action 
chamber was recently placed in service in the refinery of one of ‘he 
larger California oil companies. This is one of the first vessels of this 


type ever constructed on the coast. 


THE NEW 


LUC AS-WELD PROCESS FOR HIGH 
: PRESSURE TEMPERATURE VESSELS 


Lucas-weld products withstand high pressures with uni- 















: form strength throughout the weld. Welding affords 
an greater tensile strength as well as increased ductility 
ij and higher safety factors. Lucas welds are corrosion- 
nt resistant and adaptable to any form of high pressure 
‘% construction. 





Specifications of re-action chamber illustrated above: 


Temperature .. . . 900° | eae sae er . 36 feet 
Working Pressure . . . 250 pounds Weight . . . . 70,000 pounds 
Hammertestto . . . 500pounds Shell . . .. . 12-inch plate 
Pe. i> se s. 82 inches Heads . . . + . 1%-inch plate 














WELDING AND 
MANUFACTURING C(O. INC. 


CALIFORNIA °¢ ¢ 
WELDING EXPERIENCE 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 
REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 

Photostat copies of original articles will be sup plied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by title, by abstract, or in complete manuscript, will also be 
prepared and furnished at reasonable cost by the Laboratories. 








Chemical Composition and 


Reactions 


Synthesis, Purification and Certain 
Physical Constants of the Normal 
Hydrocarbons from Pentane to Dode- 
cane, of n-Amyl Bromide, and n-Nonyl 
Bromide. B. J. Mair. Bur. Stand. J. Res. 
9 (1932) pp. 457-72. 


The normal paraffins, n-amyl bromide, and 
n-nonyl bromide were synthesized and prepared 
in a pure condition in connection with a study 
of the electrical properties of insulating liquids. 
Cooling curves, indicating the degree of purity, 
are given. The boiling points, freezing points, 
and refractive indices have been measured and 
compared to values obtained by investigators 
who have isolated these hydrocarbons from pe- 
troleum. The agreement, although not absolute, 
is far’ superior to that usually obtained by in- 
vestigators of the physical properties of organic 
liquids. 


Preparation of Paraffins from Car- 
nauba Wax by Means of Catalytic 
Hydrogenation. H. I. WaterMAN, P. DE 
Kok ANpv S. TuLieners, Jour. Inst. 
Petrol. Tech. 18 (1932) pp. 1007-10. 


Carnauba wax is composed largely of mycicyl- 
alcohol, C,,H,,OH, in the free and ester state. 
It also contains ceryl alcohol, cerotic acid, and 
small amounts of other higher alcohols, acids, 


and hydrocarbons. The oxygen is removed al- 
most quantitatively by high-pressure hydrogena- 
tion in the presence of molybdenum-carbon or 
nickel-guhr catalysts. The product is composed 
of high molecular weight paraffins. 


The Reaction of Sulfur with Hydro- 


carbons. F. J. NELLENSTEYN AND D. 
THOENES. Chem. Weekblad. 29 (1932) 
pp. 582-7. 


In an effort to determine the role of sulfur 
in the formation of natural asphalts, the authors 
heated paraffin, kerosene, lubricating oil, and 
liquid sulfur dioxide extract of lubricating oil 
with 10% S at temperatures from 135°C. to 
300°C. Most of the sulfur was recovered as 
H,S, and the sum of asphalt and coke formed 
was proportional to the H,S formed. 


Equilibrium Dehydrogenation of 
Ethane, Propane, and the Butanes. F. 
E. Frey AnD W. F. Huppxe. Ind. Eng. 
Chem. 25 (1933). pp. 54-9. 


Ethane, propane, n-butane, and isobutane are 
dehydrogenated to the corresponding olefins and 
hydrogen at 350°C. to 500°C., and at 760 mm. 
pressure, in the presence of a catalyst prepared 
from air-dried chromic acid gel. The equilibrium 
dissociation is secured with little interference 
from side reactions. Equilibrium constants were 
determined for several reactions. The extent of 
the dissociation increases with increase in the 
number of alkyl substituents attached to the 
ethylene group in the olefin produced. The equi- 
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librium dissociation is the same for I-butane as 
for propylene. Apparatus and methods are de- 
scribed. Data are tabulated and _ presented 
graphically. Free energies of dehydrogenation 
are tabulated. 


Fundamental Physical Data 


Specific Heat and Dissociation of 
Simple Hydrocarbons. R. Ruepy. Can. 
J. Research 7 (1932) pp. 328-36. 


The sp. hts. at constant volume of CH,, C,H, 
and C,H, were computed from the vibrational 
frequencies involved in the Raman effect and 
infra-red bands. They agree with data from re- 
cent experimentation. The heat of dissociation 
of CH, into CH, and H is calculated as 101 
cal. per mole. The need for studying the ve- 
locity of ultrasound in gases to gain a better 
knowledge of thermal decomposition processes is 
pointed out. 


The Heats of Combustion and For- 
mation of Carbon Monoxide and 
Methane. W. A. Roto anp H. BANSE. 
Arch. Eisenhuttenw. 6 (1932) pp. 43-6. 


At 20°C. and constant volume in a bomb 
colorimeter the heats of combustion of CO and 
CH, were found to be 67.58 + 0.25 kg. cal. per 
mole respectively. At constant pressure these 
values are 67.87 0.10 and 213.2 + 0.25. Con- 
sidering the data of Rosini, the authors recom- 
mend use of the values 67.70 and 213.0 for the 
heats of combustion of CO and CH, at 20°C. 
and constant pressure. 


Manufacture, 


Processes and Plant 

Thermal Conductivity and the Plate 
Efficiency in a Rectifying Column. C. 
P, Warven. Jour. Soc. Chem. Ind. 51 
(1932) pp. 405T-411T. 

The rectification of ethyl alcohol and water 
was studied under conditions of constant reflux- 
ratio and total condensation in three columns 
constructed of materials of differing thermal con- 
ductivity. It was found that the plate efficiency 
was highest when using the plate constructed of 
material of highest thermal conductivity. 


Fluid Friction and Its Relation to 
Heat Transfer. C. M. Wuirte. Trans. 
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Wictoriste today demand 
better gasoline though they buy 
less of it 


Better gasoline means more 
cracking, even though consump- 
tion is lower 


Dubbs cracking makes the 
highest yield of the best anti- 
knock gasoline from any charg- 
ing stock at lowest cost—royalty 
and all 


Dubbs cracking is wise 


Universal Oil Products Co Dubbs Cracking Process 
Chicago Illinois US A Owner and Licensor 
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Big traps cannot 

handle more con- 

densation than 
the small 


SARCO 


STEAM TRAP 


Although the Sarco is so small that it will go inside of a tumbler, 
it handles as much condensation as big clumsy traps. Letter recently 
received from B. H. Rea, Rhea's White Star Laundry, Kenton, O.., 
states that the Sarco is "holding its own against more expensive traps." 





No trap can discharge condensation faster than it will pass through 
the valve orifice. 


The large orifice in a Sarco Trap enables it to handle condensate 
as fast as it forms. It returns condensation to the hot well while still 
hot, so you do not need so much coal to turn it back into steam. : 


Because of its small size, the Sarco can be screwed into the pipe 
line. 


It costs about one-third the price of big traps, consequently indi- 
vidual units can be trapped inexpensively. That eliminates trapped 
air and radiation from long pipe lines, resulting in reduced fuel con- 
sumption. 


FREE TRIAL—Let us send you a Sarco on 30 days’ 
free trial, If not more than satisfied, return it and the 
trial won't cost you a cent. 


Write today for Booklet S-95 and further infor- 
mation. 


SARCO COMPANY, Inc. 


Branches in Principal Cities 
Sarco Canada Limited, Federal Building, Toronto, Ont. 
Walker, Crosweller & Co., 20 Queen Elizabeth St., London, S.E. 1 
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Inst. Chem. Engrs. (London) Oct. 7, 
1932, pp. 3-17 (Preprint). 

The paper deals with the prediction of heat- 
transfer coefficients from fluid friction data. The 
case of axiol flow through tubes is ‘analyzed in 
detail, and, following that, friction and heat 
transfer in coiled tubes and in paths obstructed 
by obstacles, 


The Refining Process With Liquid 
Sulfur Dioxide. L. EpEteanu. Jour. Inst. 
Petrol, Tech. 18 (1932) pp. 900-20. 


The authors Redwood “medal address before 
the institution of Petroleum Technologists, in 
which his 25 years of work on the liquid sulfur 
dioxide refining process is recounted. Work on 
the process was started by the necessity for ob- 
taining lamp oil from Rumanian distillates that 
would be comparable to kerosenes from Penn- 
sylvania. The selective action of sulfur dioxide 
is different for the different groups of hydro- 
carbons and is a function of temperature. 
Paraffin hydrocarbons are practically insoluble 
in sulfur dioxide. Naphthenes are but slightly 
soluble at -—10°C., but more soluble at higher 
temperatures. Aromatic and unsaturated hydro- 
carbons are soluble at all temperatures. How- 
ever, the paraffins and naphthenes tend to dis- 
solve in the sulfur dioxide phase as the concen- 
tration of aromatics and olefins increases in this 
phase. The more difficult a distillate is to treat 
with sulfuric acid the more marked is the ad- 
vantage of sulfur dioxide. The treated distillate 
plus raffinate removed equals the original dis- 
tillate in weight. Chemical structure is not 
changed by sulfur dioxide. Sulfyr dioxide is re- 
covered completely for re-use. The raffinate ex- 
tracted from naphthas or light kerosene is a good 
anti-knock addition for gasoline. Lubricating 
stocks treated with sulfur dioxide show a better 
viscosity, lower carbon residue, and greater re- 
sistance to oxidation. Turbine oils, transformer 
oils, and white oils are tested with peculiar ad- 
vantage. The early batch method of treatment 
has been replaced by a continuous process. The 
guaranteed consumption figures for a kerosene 
treating plant, per 1000 kg. of kerosene, are: 
steam 340 kg., power 4.2 KWH, sulfur dioxide 
2.2 kg., Cire. water 22 cu. meters. A flow-sheet 
of the process is presented and explained. A 
bibliography of 42 references is included. The 
prediction is made that the process will be of 
increasing importance as the petroleum industry 
embraces chemical manufacture to an increasing 
degree. 


Lowering Sodium Hydroxide Con- 
sumption in Refining Lubricating oils. 
B. RuIBak. ser. Neft. Khozyaistro 
1932, No. 8-9, pp. 55-9. 


In refining Balakhanui cylinder stock, of 
0.9145-0.9159 sp. gr. and 6.60-6.75 Engler vis- 
cosity at 50°C., treated with sulfuric acid, the 
consumption of NaOH can be reduced 60% by 
washing the acid oil with NaCl solution or with 
water in the presence of steam. Preliminary 
neutralization with spent NaOH solution will 
effect a 26% saving, or coagulation of sludge 
with lime water a 50% saving. 


Hydrogenation of Petroleum Prod- 
ucts. A. SACHANOV AND B. Tarasov. 
Petrol. Zeits. 28 (1932) No. 46 pp. 1-4. 


The influence of physical factors on the hydro- 
genation of kerosene below cracking tempera- 
tures was studied. Reduction of olefins was the 
chief result. Aromatic hydrocarbons were hydro- 
genated only when spongy Pt or Ni on kaolin 
was used as Catalyst. Increase in hydrogen 
pressure, temperature, and catalyst surface aided 
the reduction. Distillation of higher boiling 
range than kerosene are more resistant to hydro- 
genation. The hydrogen absorbed is small in 
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The EMPIRE holds its original 
high accuracy under operating 
conditions that quickly destroy 
the value of other types. It is at 
once the strongest and the sim- 
plest oil meter made. The per- 
fectly balanced piston is the only 
moving measuring part and there 
are no large surfaces in contact. 


IT STAYS ACCURATE. 














METERS 


For Accurate Measurement of Oil 
at any Stage of Refining, Shipping, Storage or Selling. 


The EMPIRE 


The Original Oscillating Piston Meter 


Used Successfuly in Refineries All Over the World 
for Nearly Fifty Years. 


A True Positive 
Displacement Design 


Highly accurate. Strong and durable. Easy to install. 
Economical to maintain. Simple to operate. Re- 
quires no complicated servicing. Made in all sizes, 
from %” to 6’ in standard (150 lbs. working pres- 
sure to square inch) and high pressure (325 lbs. 
and up) types. Registers as illustrated, or in hori- 
zontally placed straight-reading style, to read in any 
required unit. ; 
Send postal for fully descriptive pamphlet 126-R 


National Meter Company 


4207 First Avenue, Brooklyn, New York 








GARLOCK LUBRICATING PASTE 


Makes Packings 


Last Longer, 


= replace the hand-mixed compounds frequently 
used and to provide packing users with an effective, 
Saalenst Garlock Lubricating 


economical | ee 
Pastes were developed. 


These pastes are scientifically compounded from the 
highest grade materials. They have extraordinary lubri- —— 
cating value. When applied to packings at regular in- 


tervals, friction is reduced, maximum efficiency ob- € O M p O U N D N O . 3 








tained, and the life of packings in service prolonged. 


COMPOUND NO. 2 


Garlock Compound No. 2 is for use on rod or plunger packings 
working against steam, hot water, coid water and water solutions. 


Garlock Compound No. 3 is for use on rod or plunger 
packings working against gasoline, benzine, oils, ether, 
carbon tetrachloride, kerosene, diphenyl, and all vapors and 
chemicals of. an oily nature. 


Garlock Lubricating Pastes are supplied in 12 oz., 24 oz., 
and 5 Ib. cans; also in bulk. Place a trial order now! 


THE GARLOCK PACKING CO. 


Palmyra, New York 


In Canada: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 
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A 

Compressor 
Needs to be 
Regulated 


1. To prevent excess pressure at discharge. 
The C-F Compressor Regulator for Constant 
Speed Pumps assures against this. It relieves 
any excess pressure at the discharge without al- 
lowing noticeable variation to be transmitted to 
the line beyond. Thoroughly dependable. 


2. To maintain constant pressure 


under varying load conditions. The 
C-F Throttling Regulator may be set 
to load or unload at any desired 
weight. Slight changes of discharge 
pressure cause valve to open or shut so 
as to maintain practically unvarying 
pressure in discharge 
main. 

3. To avoid dangerous 
vacuum. The C-F Vacu- 
um Regulator—two types 
—will close when vacuum 
rises to the point fixed as the desired 
maximum. Accurate, sensitive, sure. 







Write for descriptive pamphlets. 


The Chaplin-Fulton Mfg. Company 
28-40 Penn Ave. Pittsburgh, Pa. 


FULTON 
REGULATORS 


OUTLET 



















ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I. D. and up 








Roto Special 6-way Drill Head and 
Universal Joint. 


Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 














comparison to operation at 425°C. or higher 
temperature. This indicates that the larger part 
of the hydrogen used at the higher temperatures 
is consumed in secondary hydrogenation. 


Synthetic Lubricating Oils from 
Gaseous Olefin Hydrocarbons. A. D, 
Petrov, L. I. Antrzus anv E. N. Pozuirr- 
zERA. J. Applied Chem. (U.S.S.R.) 5 
(1932) pp. 790-6. 


Lubricating oils made from cracked gas by use 
of anhydrous AICI, contain less aromatics and 
are of better quality when the reaction tem- 
perature is low. The synthetic oils are more 
homogeneous than natural mineral oils, as is 
shown by their distillation characteristics. 


The Manufacture of Greases. W. 
Maass. Petrol. Zeits. 28 (1932) No. 38, 
pp. 1-16. 


The formulas for and methods of preparation 
of 49 commercial greases are given. 


Ceresin and Paraffin in Chelekenvi 
Ozocerite. L. G. SHERDEVA AND R. I. 
Beruin. Neftyanoc Khozyaistro 21 (1931) 
pp. 35-44. 


The crude ozocerite is vacuum-distilled, yield- 
ing 30% of oil and paraffin. The last fraction 
is a slack-wax of 50°C. m.p., and the residue, 
called standard ozocerite,,is a commercial prod- 
uct. Standard ozocerite is treated with fuming 
H,SO, at 150-200°C. and clay is added without 
discontinuing the agitation at a temp. of 120°C. 
The product is filter-pressed. The finished ceresin 
of 78°C. m.p. is approximately 55% of the 
comm. ozocerite. From this material the in- 
vestigators produced a 25-30% distillate by vacu- 
um distillation at 4-7 mm. Hg. and a residue 
that was treated with fullers earth and activated 
carbon. Five fractions were separated by frac- 
tional precipitation from gasoline solution or 
from solvents containing ethyl acetate and 
butanone. The fractions were treated with acti- 
vated carbon. The fraction melting at 85.5°C. 
amounted to 60%. These ceresins are charac- 
terized by higher viscosities, mol. wts., nitro- 
benzene points, and sp. gr. in the solid as well 
as liquid state as compared to the paraffins. The 
physical properties of the ceresins and paraffins 
are compared and micro-photographs of each 
are given. 


The Use of “Availability” in Process 
Steam Cost Accounting Practice. W. L. 
McCase. 4.1.Ch.E. (Preprint) Washing- 
ton Meeting Dec. 1932. 


If cost data are to be used as a guide to the 
operations of the component parts of a complete 
plant it is important that a sound method be 
used for determining the costs of steam and, 
power. The method proposed is based on 2 
modification of Keenan’s function “availability” 
and employs a concept of “equivalent power.” 
The purpose of the paper is to present and 
analyze this modified cost-accounting method and 
to apply it to a few typical: cases of power and 
process steam combinations. The relationship 
between availability and equivalent power is 
shown. 


Pipe Line Protection. STanLEy GILL. 
Ind. Eng. Chem. 25 (1933) pp. 49-53. 


It is estimated that there are 450,000 miles of 
buried pipe lines in the U. S., containing 30,000,- 
000 tons of, steel. ‘The annual loss by corrosion 
has been estimated to be $142,500,000. A coating 
that positively prevents access of moisture to 
the surface of the metal precludes possibility of 
corrosion. Continued impermeability of pipe line 
coatings is dependent on resistance to chemical 
and bacterial action, freedom from capillary 
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PINK PILLS 


FOR 


PALE PEOPLE 


A a 


INHIBITORS, LUBRICATORS and DOPES 


FOR 


POOR GASOLINES 


Gasoline refining and distribution has passed 
from the “cream of the crude’ “‘straight-run’’ era 
through the moth-ball and rainbow hued period; and now inhibitors, 


top cylinder lubricants, and mouth filling trade names and slogans are the vogue. 


TN 


No matter what the fashion, gasoline that is made with 
WINKLER-KOCH EQUIPMENT, and finished with LACHMAN 
TREATING is an advantage to the refiner producing it . . . and the costs are less. 


LT 


THE WINKLER-KOCH ENGINEERING Co. 


335 W. LEWIS ST. 


WICHITA, KANSAS 


VAPOR TREATING PROCESSES, INC. A. F. CRAIG & CO., LTD., 
555 SO. FLOWER ST. PAISLEY, SCOTLAND. 
LOS ANGELES, CALIF. LONDON, ENGLAND. 














Cross-section of Duriron 
Mixing Nozzle in action 


Isn°t This 
What You 
Want? 


Quick and thorough mix of oil 
and treating agent . . . low back 
pressure ... small friction loss 
. . . easy method of installation 
and maintenance. 


You get all these advantages and 
more ... with Duriron Mixing 
Nozzles. Ordinarily only two noz- 
zles are needed for thorough 
mixing. They are installed be- 
tween the pipe flanges similar to 
a gasket. That’s all there is to 
it; no moving parts .. . nothing 
to get out of order. 







The best baffle system is handi- 
capped when compared with 
They 
are so simple, flexible, easy to 
install and take care of, and they 
do a better mixing job. They are 
not affected by acid nor worn 


Duriron Mixing Nozzles. 


by abrasion. 


No wonder one Refinery Super- 
intendent wrote: “The Duriron 
Mixing Nozzles are the most sat- 
isfactory pieces of equipment in 
our plant.” 


THE DURIRON COMPANY, INC. 


412 N. Findlay St. 


Dayton, Ohio 


DURIRON 















PREHEAT YOUR COMBUSTION AIR 


with heat from the flue gases 


Large fuel saving and better combustion from any fuel. 
70 per cent heat recovery possible only with the con- 
tinuous regenerative counterflow principle used ex- 
clusively in the Ljungstrom Air Preheater. 


800,000 Boiler hp. in service in the U. S. A. 
AIR PREHEATER CORPORATION, 


Write for literature. 


40 E. 34th St., New York 


Sales and Engineering representatives 
in 25 other cities. 


jan strom 
AIR 


RA SONTINVOUS REGENERATIVE COUNTERFLOW 
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pores, resistance to mechanical distortion or 
“soil-stress action.”” The materials discussed in- 
clude oil paints, bituminous “cut-backs,” asphalt 
emulsions, greases, lacquers and synthetic resins, 
The most effective coatings at present available 
are the molten bitumens. Synthetic resins offer 
possibilities. Some work has been done on 
bituminous mastics. Satisfactory portland cement 
coatings can be made but are costly. In recent 
work a dense coating one inch thick has been 
applied using movable metal forms and vibrators. 
Pipe coated with vitreous enamel has been sold 
in Germany and is now available in this coun- 
try. The author concludes that a large field for 
development of improved methods exists. 


Water Content of Certain Fire-Pro- 
tective Media. M. G. MELLON anp J. E. 
Hick. Ind. Eng. Chem. 25 (1933) pp. 94-5 


Fire-proofing insulating materials such as 
natural and portland cements, gypsum plasters, 
used alone or in admixture with celite or Kiesel- 
guhr, contain water and lose water over a pe- 
riod of 2%4 years or more. The fire protective 
properties are believed to be connected with the 
water content of the material as well as with 
the thermal insulating value. 


Products: Properties, 


Utilization and Testing 


Roumanian Transformer Oils. N. 
DANAILA AND M._ BoLtus-GORUNEANU. 
Petrol. Zeits. 28 (1932) No. 45, Motoren- 
betrieb u. Mech. Schmierung 5 No. 1, 
pp. 4-7. 

A good sulfur-free transformer oil can be 
made from Moreni crude by distillation under 
vacuum and treating the fraction with successive 
portions of 15% and 5% of 80% sulfuric acid 
at a temperature of 60°C. Treatment with silica- 
gel or liquid sulfur dioxide did not reduce the 
tar number sufficiently. 


The Physical Properties of Mixtures 
of Bitumen and Finely Divided Mineral 
Matter. A. Evans. Jour. Inst. Petrol. 
Tech. 18 (1932) pp. 957-91. 


The paper reports a detailed study of the 
physical properties of mixtures of residual bitu- 
mens and various types of finely divided mineral 
matter, that is, so-called ‘asphaltic cements.” 
Bitumens of 40/50, 60/70, and 190/1210 penetra- 
tion (I.P.T.) were used. The fillers studied 
were semi-colloidal silica, portland cement, 
ground chalk, ground limestone (orig. sample, 
200 mesh, 120/200 mesh) micro-asbestos, slate 
dust, and mineral filler from Trinidad Lake 
asphalt. These were used in different propor- 
tions. It was found that melting point, hardness, 
and tensible strength are raised and the duc- 
tility increased by (1) increase in proportion of 
filler, (2) increase in hardness of bitumen, (3) 
increase in fineness of filler, (4) Fibrous or 
lamellar as distinct from cubical structure of 
filler, (5) increase in the bitumen adsorptive ca- 
pacity of the filler. There is no relationship 
between the chemical composition of the filler 
and the properties of the cements. No simple 
relationship exists between the penetration duc- 
tility, tensile strength, and melting points of the 
asphaltic cements. Hence, each must be de- 
termined if proper conclusions are to be drawn 
as regards the suitability of a particular cement 
for a given purpose. The ductility of the orig- 
inal bitumen is not a guide to the ductility of 
the cement, although there is a broad parallelism 
of these ductilities. The most important con- 
clusion drawn from the work is that the ratio 
of filler to bitumen must be maintained within 
narrow limits in order to manufacture cements 
of desired properties. Failures in pavements, 
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often ascribed to the bitumen, are frequently 
caused by incorrect filler-bitumen ratio. 


Influence of Air-Humidity on the 
Estimation of Knock-Rating. A. W. 
ScHMIDT AND F, SEEBER. Erdol und. Teer 
8 (1932) pp. 493-5. 


The effect of atmospheric humidity on knock- 
rating was investigated. The fuels used in- 
cluded a gasoline of low-knock rating, a com- 
mercial gasoline, a natural gasoline, and a 
blended gasoline. These: were tested at rela- 
tive humidities varying from 30 per cent to 
90 per cent. Up to 45 per cent humidity had 
little effect on the octane number, but above 
this large differences were found. For example, 
56 octane at 40 per cent humidity and 64 oc- 
tane at 70 per cent humidity for the poor gaso- 
line, 68 octane at 50 per cent and 76 octane 
at 82 per cent humidity for commercial gaso- 
line. The lower the octane number of a gaso- 
line the larger the effect of. humidity on oc- 
tene number determination. Large variation in 
humidity occur during a day, e. g. from 94 
per cent in the morning to 50 per cent at noon 
and 86 per cent in the evening. The effect of 
adding known amounts of benzol to a fuel were 
studied. By plotting benzol addition, relative 
humidity, and octane number on a 3-coordi- 
nate diagram, octane numbers can be reduced 
to a basis of constant humidity. 


An Analysis of Lubricating Oils by 
Fractionation with Acetone. M. Nor- 
TAGE. Jour. Inst. Petrol. Tech. 18 (1932) 
pp. 943-52. 


Two oils of widely different origin, one from 
Burmah and one from Pennsylvania were ex- 
amined to determine whether the “diluent”, 
that is, the components of the oil that are un- 
reactive from a lubricating standpoint, were 
the same in both oils. By exhaustive extraction 
with acetone the diluent portion was secured 
from each oil. The coefficient of friction of 
these diluent portions is independent of tem- 
perature and of the surrounding atmosphere. 
The values were 0.200 for the Burmese diluent 
and 0.139 for that from Penna. oil. The first 
was light colored and the latter dark colored. 
The two diluents are believed to be of quite 
different chemical nature. 


The Demulsification of Mineral Lu- 
bricating Oil. L. Hemmer.. Ann. Com- 
busitbiles Liquides 7 (1932) pp. 589-634. 


The influence of the physico-chemical proper- 
ties of oils on the velocity of demulsification 
was studied. The test for demulsibility of an 
oil is best made by use of aqueous solutions 
having a Pq between 6 and 11 and at a tem- 
perature of 20°C. 


Natural Gas 


High-Heating- Value Oil-Gas as 
Standby for Natural Gas. L. J. WILLIEN. 
J. Western Soc. Engrs. 37 (1932) pp. 
272-83. 


High B.t.u oil-gas can be used as a substi- 
tute for natural gas in the event of interrup- 
tion of the natural gas supply. Tests conducted 
at San Diego and San Rafael, Cal., indicate that 
the oil-gas can be used with standard adjust- 
ment and that 30% can be included without in- 
convenience to customers. In emergency, 100% 
oil-gas would give reasonable service to 98% of 
the customers if absolute burners are eliminated. 
A 960 B.t.u. oil-gas makes the best substitute 
for 1190 B.t.u. (sp. gr. 0.66) natural gas. The 
Percentage of fast-burning components in the 
oil-gas is important as too high a percentage 
Causes flashing-back in burners. 
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thorough job of cleaning any tube or pipe that 
fouls. Still tubes, large pipes, small heat ex- 


) imi i: and condenser 





le is a Lagonda cleaner that will 
clean them to your utmost satisfaction ... 


Refer to tube cleaner 





headquarters — Lagonda — for the solution of 
any tube cleaning problems. Our thirty years 
experience is at your service. 


Write us. 


THE [ AG O N D AMES. CO. 


SPRINGFIELD, OHIO 


Branch offices in principal cities 


AN ELLIOTT COMPANY ORGANIZATION 


X-1493 


























NATIONAL U § § 18-8 STAINLESS AND HEAT 
RESISTING PIPE AND TUBES ARE BETTER FOR 
CRACKING STILL TUBES, HOT OIL LINES, ETC. 


Seamless—no welds. 

High resistance to corrosion. 

Maximum strength at high temperatures. 

Unusual resistance to oxidation or scaling. 

Dependable uniformity in structure, strength, and quality. 
Accurately controlled heat treatment. 

Exceptional ductility. 

Sentry drilled (when ordered) an exclusive feature. 

Made by the largest manufacturer of tubular products in the 
world. 

NATIONAL Engineers and Metallurgists will gladly aid in deter- 
mining the most effective application of this alloy for any particular 
service requirement. Descriptive literature will be sent on request. 


NATIONAL TUBE COMPANY - Pittsburgh, Pa. i thee ate 


E.. Steels are produced under the 
Subsidiary of Uniced US States Steel Corporation licenses of the Chemical Foundation, 
Inc., New York; and Fried. Krupp A. G. of Germany- 


PRON AVAYN 


| 
| 
| 
| 
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Y THE MONTH IN REVIEW ’ 


Economics Committee 
Report Sees Lower Demand 


ROBABLY not more than 370,000,000 

barrels of crude oil will be required 
to meet domestic and export demand dur- 
ing the first half of the current year, it 
was made known March 1 with the pub- 
lication by Secretary of the Interior 
Wilbur of the requirement report of the 
Voluntary Committee on Petroleum Eco- 
nomics of the Federal Oil Conservation 
Board. 

This expected demand will represent a 
reduction of more than 34,000,000 barrels 
from the requirement estimate for the. 
first half of last year. 

Explaining that the total demand for 
motor fuel during the six months ended 
with next June will approximate 177,400,- 
000 barrels, or a decline of 12.4 per cent 
from the adjusted figures for the corre- 
sponding period of last year, the commit- 
tee urges the petroleum industry to “do 
everything possible to adjust its economic 
set-up to the trend in automobile use.” 

The committee again calls attention to 
the relationship between domestic motor 
fuel demand and the number of automo- 
tive units in use at any given time. “It 
is significant to the petroleum industry 
that the trend in the reduction of cars on 
the highways is accumulative in its ef- 
fect,” it is pointed out. “The curve of 
reduction is steepened by the failure of 
added cars to flatten it out. If the num- 
ber of cars sold in 1933 does not exceed 
that of 1932, the total number of cars on 
the road will shrink more than 200,000 a 
month. This means a withdrawal of gas- 
oline consumption supporters at the av- 
erage rate of approximately one per cent 
a month.” 

The total domestic demand for motor 
fuel during the first half of this year is 
estimated by the committee at 164,000,000 
barrels, the remaining 13,400,000 barrels 
being for export trade, regarding which 
the committee says, “there appears to be 
nothing that will markedly change the 
present trend and the reduction is antici- 
pated to be nearly 40 per cent compared 
with the same period in 1932. Should 
the present low prices prevail for any 
long period, exports might be increased 
a few million barrels.” 

Making allowance for the blending of 
600,000 barrels of benzol, the use of 4,- 
600,000 barrels of natural gasoline, the 
blending of another 11,600,000 barrels of 
natural gas at refineries and an increase 
of 2,000,000 barrels in stocks, the com- 
mittee finds that 152,600,000 barrels will 
be needed from crude petroleum refin- 
ing, which will require approximately 370,- 
900,000 barrels, part of which is expected 
to be withdrawn from storage. 


The committee makes no attempt to in- 
dicate the required production of crude 
oil. Domestic runs to stills are estimated 
at 368,500,000 barrels, exports at 13,000,- 
000 and miscellaneous uses and losses at 
5,400,000, against which are estimated im- 
ports of 16,500,000 barrels, the daily do- 
mestic demand therefore being 2,049,000 
barrels. 

“The industry will, no doubt, work to- 
ward a reduction of stocks,” the commit- 
tee stated in commenting upon the 165 
days’ supply held on December 31 last. 
“A production of 2,000,000 barrels per 
day, taking all oil recorded and otherwise 
into account, would make for a reduction 
of stocks of 8,000,000 barrels. As there is 
no evidence that there is any likely up- 
ward movement in demand for petroleum 
products in the near future and there is 
strong reason to believe that the demand 
will, at least for the period under con- 
sideration, continue to decline, it would 
hardly seem necessary to point out that 
the trend of petroleum production and 
petroleum refining should follow the 
trend of consumption.” 


A.P.I. Forecast Advises 


Restricted Refinery Runs 
|B omen for gasoline in the first 
half of 1933 will be 7.6 per cent less 

than for the corresponding period of 
1932 as estimated by the American Pe- 
troleum Institute Committee on Re- 
finery Statistics and Economics. This 
along with other forecasts was made 
public last week in an interim statisti- 
cal survey. Outstanding features of the 
report were given as follows: 

Reduction of motor fuel demand by 
7.6 per cent. 

Stocks on hand June 1 should not 
exceed 50,428,000 barrels. 

Crude oil charged to stills should 
average 2,090,000 barrels daily. 

Concerning the reduced demand for 
motor fuel the report is to the effect 
that domestic:consumption will decline 
but 4.8 per cent or 15,250,000 barrels, 
while exports will be reduced by 31.4 
per cent, or 6,750,000 barrels. The drop 
in exports represents not so much a 
falling off*in foreign consumption as 





| A.P.I. Summary of Forecast of Demand, Economic Stocks and 
Required Supply 
January 1 to June 30, 1933 (Forecast) 
vs. 


January 1 to June 30, 1932 (Actual) : 


(In Thousands of Barrels) 











MOTOR FUEL 








First Quarter, 1933 Second Quarter, 1933 Six Months 
per cent per cent per cent 
Item— Total Change Total Change Total Change 
DEMAND 
PIN 05) sicko s,0,5:a/o0d rain Pea 84,700 — 6.3 100,700 —*8.7 185,400 —"*7.6 
PN obec acca a tines 77,400 — 4.6 93,500 —*5.0 170,900 —*4.8 
REE OR Pee oe ee ,300 —20.7 7,200 —39.7 14,500 —31.4 
STOCKS 
Change During Period ....+5,920 —8,360 —2,440 
Beginning of Period ........ 52,868 58,788 52,868 
Bie OF DOIG. 6 io iacde se vcawe 58,788 50,428 50,428 
SUPPLY 
PERS 53. cie Salata wien :ai0 Ska 6 Kaede 90,620 —11.8 92,340 —15.8 182,960 —13.9 
We: SONMORER 3. ais a's veivs 0%4,-ee eeers OFS ay tae PRs g ee Fa apts 
From U. S. Producers ...... 90,620 — 8.6 92,340 —12.6 182,960 —10.7 
GINO LONE hin ord « Sd) son at'y 43,270 —10.3 43,980 —16.6 87,250 —13.6 
ae I ep ere ee 38,420 — 6.3 39,690 — 9.0 78,110 — 7.7 
Natural Gasoline ......... 8,630 —10.0 8,370 — 6.9 17,000 — 8.5 
MORN 6 sang S03 0k shi au 30 —10.8 300 + 6.9 600 — 5.7 
CRUDE OIL 
DEMAND 
NMEA (o F-ptns eres base Rdie Keene 200,580 — 2.3 199,590 —13.0 400,170 — 7.9 
pO Re earns Pe Pe ree 6,000 — 88 6,600 —23.3 f —10.7 
POON 2 i cnhcin wise waeast 194,580 — 2.6 192,990 —12.6 387,570 — 7.8 
PS 00) OUIS ida vce ess 190,080 — 4.4 188,490 —13.6 378,570 — 9.2 
RIG OR DM bh bcs Sense 2,70 “zs 2,700 ae 5,400 é 
Transfer to Fuel (Calif.).. 1,800 1,800 3,600 
STOCKS 
Beginning of Period ....... BIRT IE ke See oS aes ee 
SO WG OSI oe Wiad Bs ond Kai ee aR Lee, Beat Tk Oem oe Se ie ee ee 
SUPPLY 
NON o's Ata b0s3. 5 S.4 5 9 uaa Rico a 200,580 — 2.3 199,590 —13.0 400,170 — 7.9 
Prom TeGOrte® 665 sss ieee ens 7,800 —31.9 7,000 —66.1 14,800 —53.8 
From Domestic Production 
PUOG TOGES 30 bb 600e0.8 esa 192,780 — 0.6 192,590 — 7.7 385,370 — 3.3 
DAILY AVERAGE DOMESTIC 
CRUDE OIL REQUIREMENTS 
(From Production & Stocks) 2,140 — 0.6 2,120 — 7.7 2,130 — 3.3 





29 days. 





NOTE—Per cent change calculated on daily average basis due to February, 1932, having 


*These percentage changes not only take into account wherever necessary the fact that 
February, 1932, contained 29 days but also the fact that shipments during June, 1932, were 
abnormally high to the extent of approximately 5,700,000 
large quantities of motor fuel early in June in anticipation of the Federal one cent tax. 


arrels due to the purchase of - 
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it does the realignment of sources of 
supply whereby gasoline is now fur- 
nished from sources other than refining 
centers of the United States. 

The estimate of stocks required for 
June 1 is 10,000,000 barrels less than 
that recommended for the correspond- 
ing date of last year. Estimates as of 
March 1 are that stocks on hand then 
were 57,498,000 barrels. The observa- 
tion of the committee is to the effect 
that conditions are favorable for reach- 
ing the lower figure by June 1. 

Although runs to stills was set at 2,- 
090,000 barrels daily for the first half 
of the year, the recommendation for 
March, April and May is 2,070,000 bar- 
rels daily. 

The report was made by the commit- 
tee of which D. J. Moran is chairman. 
Its details were prepared by the sub- 
committee, headed by W. A. Sinsheim- 
er, the chairman. 

Details of the report are shown in 
the accompanying table: 


Analysis of 
Conroe Crude Oil 


RUDE oil being produced in the in- 

creasingly important field at Conroe, 
Texas, is classed as high gravity, sweet 
oil and yields relatively large quantities of 
straight run gasoline having an octane 
rating better than average. The crude is 
low in sulphur content, little wax, low 
cold test, and easy to refine and crack. 
No difficulties are encountered in treat- 
ing either the straight run or cracked 
products. 

The field is rapidly growing in impor- 
tance and its production is moving most- 
ly to the Gulf Coast for refining and 
shipment to Atlantic Coast refineries. 

The following analysis give the charac- 
teristics of the products derived from the 
crude and the crude itself. 


Conroe Crude Analysis 


ET MM oC uabES bowed me eeesoce 8.2 
I eR OS citar died. oss weg oc.6n0- .04 
MET Su Saad kee gt es kkdieece da 0 Dark Green 
(a) Naphtha 
Spec. 400 E.P. 
—— 
PGi ss ahp ut whi soled oe oe 
ee enh 60.0 660500 daneed 60:8 
Sulphur (untreated), eee -03 
eh aoe tas edcemeban 15.5 
TS caves eCeakvascbeeneees 54.0 
meen wenn powt, © Foon... ccc eee 400 
SS A: otic uh eaB ec tau dee 50.8 
(b) Kerosene 
Kerosene 
after 400 E.P. 
naphtha 
NUR ih eb c)e ead sic% 05 600 ee Cee 20.4 
I OE dk wc chee becca ci 35.9 
EE ce ee cesiqececessé 475 
I GUL Siac tinw eo vig was wee eee .04 
Final boiling point, ° F. .......... 512 
(c) Other Products 
Gas oil 
pastthe Cracking 
normal stock 
475 past the 
ref: oil gas oil Bottoms 
Range of cut, %..60.2-80.0 80.0-95.0 95.6-100 
Wf Cent ......00. 19.8 15.0 4.4 
grevity, " BP SES 28.2 17.3 
EL Jee 235 bled 535 
Vis. at ge a bes nae 278 
Pour test, ° F..... 30 eat ku 
Sulphur, % ....... 13 .27 42 


Aniline point, ° F.. 162 
re anener point, 
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Distillation of Crude Controlled 
Reflux Still 


Tests on Crude 


yg ot SRI PRS RR RSE pare nee 38.2 
OR ER ae Se ee aE Rare 32 
DL SU 6 ndiahas AREA SA Ke bore 6506.65 A 
B.s. and Wi MD hokidiet Vatawlwtebedwes<-s a 
I OD 5 on cathe 4-6 b awhile 646549 we eh .04 
DES Dunc acdc ceetadacocurceuacas Dark green 
Distillation of Crude 
Charged 16,000 cc. over at 250° F. 
Steam in at 450° F. 

Cut Range of cut Temp. Gravity 

No. % me * A.P.I. 
Dige aWes én goa we 0.0-10.0 375 65.2 
Bisetitedeeeeds 10.0-12.5 395 51.1 
B6éan Kotte o6ee 12.5-15.0 405 50.5 
Ws dsb aed we anceey 15.0-17.5 410 50.1 
PeieCsvescavede 17.5-20.0 420 47.2 
Guisnises dees vee 20.0-22.5 430 45.6 
Pe sasnawccae das 22.5-25.0 440 45.3 
Bivsicaveatuusss 25.0-27.5 450 45.0 
ike dala en sis @ 2-00 27.5-30.0 460 44.5 
PEA ae 30.0-32.5 470 44.3 
| SRA 32.5-35.0 475 43.7 
Seek a cae ba sein 35.0-37.5 485 42.7 
Beets %- she 6a ad's 37.5-40.0 490 41.3 
DREAD 4 5NS KEYS 40.0-42.5 495 40.4 
BOER K See Wack eens 42.5-45.0 500 38.7 
ML aes Wie 64 ee 45.0-47.5 510 37.2 
eee 47.5-50.0 520 35.9 
Bac avis eaves ats 50.0-52.5 530 35.2 
tana dal eaedesew 52.5-55.0 535 34.3 
| Sue Nee ee 55.0-57.5 545 33.5 
Ba wabcnwap ee are 57.5-60.0 555 32.8 
i tik aeuccne wen 60.0-62.5 560 32.6 
ieee de seumaee 62.5-65.0 570 32.4 
ROT Orr 65.0-67.5 575 32.2 
Seem Sere eo 67.5-70.0 585 32.0 
MG nike eb Reale sale 70.0-72.5 595 31.9 
Bs cewevnaaaeed 72.5-75.0 610 31.8 
Meh ade hwsiiaalewa a 75.0-77.5 620 31.7 
7 Pe ee 77.5-80.0 630 31.6 


Gas loss, 6% (converted to cc. chg.). 


Dry Engler Distillations on Light 








Fractions 
Specification 
naphthas 
Light 375 400 
crude EP. E.P. 
ME ions. t.ce 0 17.9 23.0 39.8 
Gravity, | ae © See |e 55.4 50.8 
LB.P., NA 125 127 132 
% at b12° RRA ey 58.0 35.0 35.5 
P at 284 Po ieks eeu ts 96.5 94.5 54.0 
eh cacbe ae 310 325 400 
| ems BM eat biere 72.0 71.0 60.8 
Ref. oil 
(spread) 
FOTO errr 30.0-73.6 
Se 7 Sere 36.4 
Ew © Wl hs wns gs 4d aoe atone bate 132 
Se EMER SS ccceccacncnieccted 460 
SL Pre ere are Pr ere & .04 
ee a ale ew tak eae ol —1 
DRM. OS Senntevonn beatae cewemen 560 
Cracking 
stock 
(past ref. 
oil spread) 
OE Te a Ee ere re 73.6-95.0 
Oe lack iaeckvn Chase 29.7 
POE. a4 cb biivecea shone da eeew ae .10 
en Oe, nd as er cuceweces 185 
Cracking 
stock 
(past 400 
ref. oil) 
SP eee renee 60.2-95.0 
I I, os a pad as-k0 0h ep pen 31.1 
ey eerie rere .12 
ce ae SEPA eer retro e 175 
Distillation on Vacuum Still Cuts 
1 2 3 
Range of cut, % ...... 80-85 85-90 90-95 
semp. liquid, ° F....... 450 470 540 
pS) ere .10 .10 .10 
Geet, " APS. . k..0s BD 28.7 26.8 
EN 99 AGS so Ga wa g.a'e 345 410 420 
BT Ee tiie ne eiate ous 6 395 450 470° 
Co OE = a Ares 35 39 44 
<2 at rere 67 99 Wax 
ey Wes ease acs 70 90 100 


No Gas Measurement 


Short Course in 1933 
NIVERSITY of Oklahoma, College 
of Engineering has announced that 

the annual southwestern gas measurement 

short course held at Norman since 1924 

will be omitted this year bu will be held 

again in 1934. 
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Correction 


N the Article “Heat Flow Diagram of 

a Two-Stage Distilling Plant” by G. 
Vandenberg, appearing in The Refiner, 
February, 1933, beginning on page 47, an 
error occurred in the last paragraph on 
page 49. This paragraph should read as 
follows:—In Ind. Eng. Chem. 1925, pp 
1248-49, in a vacuum distillation essay at 
10 mm. abs. pressure, it is shown that a 
sample of 20.7 degrees A. P. I. was 98.5 
per cent distillated a temperature ranging 
from 161° C to 330° C. By interpolating 
table 17 of Bulletin 97, we find that it 
required approximately 1,800 to 2,200 Btu. 
per gallon to perform this high-vacuum 
distillation, while the same oil, evaporated 
at 760° F. and under pressure, would re- 


‘quire 3,600 Btu. per gallon, or about two 


times as much. This heat of 3,600 Btu. 
per gallon is certainly take up and can be 
verified with the fuel consumption. The 
explanation is that evaporation of the oil 
was not under vacuum but under pretty 
high pressure, somewhere around 40 to 60 
pounds per square inch. This mixture 
moving through the coil has almost the 
velocity of gas, but the friction coefficient 
of a liquid and therefore encounters a 
high pressure drop. Nearer the end of 
the coil, its pressure will be about equal 
to the pressure in the vacuum tower and 
during this semi-adiabatic expansion, its 
heat will convert the vapors in regular 
superheated gases. 


Supply Men to Entertain 


Gasoline Association 


T the meeting of the board of di- 
rectors in Tulsa the last of January 
the following officers were elected by the 
Natural Gasoline Supply Men’s Associa- 





W. D. MOORER 
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tion for this year: W. D. Moorer, Moor- 
lane Company, president; Bailey W. Vin- 
son, B. W. Vinson Company, first vice- 
president; A. V. R. Candler, National 
Supply Company, second vice-president, 
and M. H. Kotzebue, Tulsa Boiler and 
Machinery Company, treasurer. Ray E. 
Miller of Tulsa was re-elected secretary. 

Godfrey Brigham, vice-president of 
North American Car Corporation, has 
been elected to the board of directors 
succeeding Jay P. Walker, National Tank 
Company, who has resigned. 

Plans were arranged at this meeting 
for the entertainment program to be giv- 
en inconnection with the annual meeting 
in Tulsa in May of the Natural Gasoline 
Association of America. 


Re-refining in 
Foreign Countries 


OT only has the reclamation of lub- 
ricating oils from crank case drain- 
ings become extensively practiced in the 
United States, where the re-refiners have 
at least one association formed to further 
their cause (Refiner, January, 1933, page 
34a) but the practice is rapidly gaining 
headway in foreign countries. These de- 
velopments have been influencing lubri- 
cating oil consumption in this country, 
and naw bid fair to contribute to a de- 
cline in exports of lubricants. 

The first installation in Mexico was re- 
cently established in Mexico City, where 
used oil is purchased in quantity at 3 
centavos a liter, with the cost of refining 
bringing the cost to 17 centavos, and this 
product is sold for 50 centavos, about 
half the price that average lubricating 
oils bring in this market. Similar plants 
are operating in Canada, it is reported, 
and in England. 

In Italy three plants for re-refining of 
used oils have been recently set up in the 
north. Two are experimental, one in the 
Royal High School of Industrial Chemis- 
try at Bologna, the other at the Royal 
Polytechnic School in Milan. A third, lo- 
cated in Ravenna, has been operating for 
profit on an industrial scale for about a 
year, and is now treating 55 to 70 barrels 
per day. Three other plants of industrial 
proportions are being erected in Milan, 
Malnate, and Colonia, Italy. These be- 
long to two groups, one consisting. of 
several professors and technicians of the 
Milan Polytechnic School and the Milan 
Laboratory of Chemical Industries, and 
the others belong to a group which pur- 
chased the rights from two professors in 
the Royal High School at Bologna. Both 
Processes use distillation to eliminate the 
Volatile portions, treatment with poly- 
merizing agents for forming the precipi- 
tates and application of decolorizing 
agents, and are inexpensive and fully pro- 
tected by patents. 


A.S.T.M. Ballot Favors 
C. F. R. Motor Test 


HE results of the recent letter ballot 

of the membership of Committee D-2 
of the American Society for Testing Ma- 
terials favors the adoption of the C. F. R. 
Motor Method for determining octane 
rating of motor fuels confirming the ac- 
tion taken a month ago by representatives 
of the committee when adoption was 
recommended. Results of the balloting 
were 21 members in favor of adoption 
and 12 against and is considered suffi- 
ciently decisive to enable formal adoption 
of the method as a tentative standard by 
April 1. Opposition to the method arose, 
based on the claims that the new method 
penalized cracked gasoline somewhat and 
that in the event important changes in the 
design of motors for automobiles oc- 
curred the method would need revision 
periodically. 


World Petroleum Congress 
July 20 - 25 


HE World Petroleum Congress, or- 
ganized by the Institution of Petro- 
leum Technologists, London, England, 
will hold its sessions at the Imperial Col- 
lege of Science and Technology, South 
Kensington, beginning Thursday, July 20 
and ending Tuesday, July 25, with two 
meetings daily. : 

The preliminary program includes ac- 
tivities of four divisions namely, geolog- 
ical section, engineering section, refining 
and chemical section, and the standardiza- 
tion section, each division holding two 
sessions daily. The geological section will 
present papers and discussions dealing 
with modern developments in geological 
exploration, geological significance of the 
regional distribution of oil fields, and 
geological aspects of oil field develop- 
ment. The engineering section will dis- 
cuss drilling, production, gas collection 
and treatment, oil collection and _ treat- 
ment and transport of oil. 

The refining and chemical section ac- 
tivities include hydrogenation, bituminous 
materials, solvent extraction, kerosene, 
the modern refinery, and the standardiza- 
tion section will study testing of bitumi- 
nous materials, gum determination, vis- 
cosity and its expression, lubricating oils, 
knock-rating motor and aviation gasoline, 
and fuel for high speed Diesel engines 
and knock-rating of Diesel engines. A 
joint session of all four divisions will be 
given over to international cooperation in 
standardization and the formal adoption 
of resolutions passed during the congress. 

Arrangements are also being made for 
the following functions: Reception and 
private view of the International Oil In- 
dustries Exhibition, Wednesday, July 19. 
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A dinner by the council of the Institution 
of Petroleum Technologists to the for- 
eign delegates to the congress on Thurs- 
day evening, July 20. An exhibition of 
films illustrating the Petroleum Industry, 
Thursday, evening, July 20. A banquet 
open to all members of the congress will 
be held on Monday evening, July 24, and 
a smoking concert on Tuesday evening, 
July 25. Arrangements are being made 
for visits to works of interest on Satur- 
day, July 22 and for excursions Sunday. 
Further details regarding the congress 
can be secured by communicating with 
the Secretary, World Petroleum Congress, 
Aldine House, Bedford Street, London, 
WC. 2 


Symposium on Lubricants 


At A. S. T. M. Meet 


HE 1933 Regional Meeting of the 
American Society for Testing Mate- 
rials was held in New York City on March 
8 at the Hotel New Yorker. General 
arrangements for the meeting were un- 
der the supervision of the New York 
District Committee, and the Technical 
Committee on Motor Oils of A.S.T.M. 
Committee D-2 on Petroleum Products 
and Lubricants arranged the program, 
with the Metropolitan Section of the 
Society of Automotive Engineers co- 
operating. Prominent petroleum and 
automotive technologists presented pa- 
pers in the afternoon and evening ses- 
sions devoted to the Symposium. 


The Committee on Motor Oils when 
it initiated its extensive research and 
testing work a few years ago realized 
that some of the most controversial 
points in connection with lubrication of 
automotive equipment had to do with 
the following factors: viscosity, pour 
point, carbon residue, oil consumption 
and service changes and their effects. 
Several groups were appointed to study 
the significance of these factors and 
later another group initiated research 
studies on the effect of design on lubri- 
cation. Each of these groups made a 
thorough study of existing literature 
and carried out a considerable amount 
of work in laboratories and plants of 
the various members. There has thus 
been prepared an outline of what is 
considered to be the most pertinent in- 
formation and the significance of the 
facts developed to the questions in- 
volved. 

The officers of the committee realize 
that many of these highly controversial 
questions are still a long way from so- 
lution and that it would be desirable 
to present various questions to a meet- 
ing of the society and other groups 
interested, including the Metropolitan 
Section of the Society of Automotive 
Engineers. 
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VY PLANT ACTIVITIES VY 


Distillation Unit: Coltex Refining Company, 
Colorado, Texas, building new tube still crude 
oil unit. Plant owned jointly by Anderson 
Pritchard Oil Corporation and Standard Oil 
Company of California. 


Asphalt Plant: Standard Oil Company of 
Ohio, Cleveland refinery, building 1200-barrel 
asphalt emulsion plant, including tankage, drum- 
ming plant and loading rack to cost $100,000. 


Distillation Unit: Oil Creek Refining Com- 
pany, Titusville, Pennsylvania, adding 1500 tube 
still distillation unit, contract to Alco Products 
Inc. 


Refinery:—The Texas Company and Socony- 
Vacuum Corporation are again mentioned in re- 
ports as contemplating erection of jointly owned 
refinery in Argentina. Petroleum World, Lon- 
don, England, states it is a $3,000,000 project, 
contingent upon assurances from Argentine gov- 
ernment that there will be no increase on duty 
on crude oil. 


Enlargement: Globe Oil & Refining Com- 
pany, Lemont, Illinois, awarded contract to 
Winkler-Koch Engineering Company for en- 
largement of plant capacity to 8,000 barrels, in- 
cluding skimming and cracking capacity. 


Refinery: Smith Close Company, Sheridan, 
Wyoming, building 150 barrel skimming plant 
to operate on Osage crude. 


Refinery: The Fillman-Hampton Oil Com- 
pany, Wichita Falls, reported planning 250 bar- 
rel skimming plant, Stamford, Jones County, 
Texas. 


Refinery: Caldwell Refining Company, Cald- 
well, Idaho, is reported planning $150,000 oil 
refinery. 


Improvement: Cities Service Company, 60 
Wall Street, plans to alter and install new dis- 
tillation equipment at East Braintree, Massa- 
chusetts, refinery. 


Rebuild: Continental Oil Company, Florence, 
Colorado, repairing damage to distillation equip- 
ment caused by fire. 

Addition: Eclypse Refining Company, New 
Castle, Wyoming, plans to construct addition 
to its refinery, reported cost $30,000. 


Modernize: Excell Petroleum, Ltd., 6376 
Clark Street, Montreal, Quebec, Canada, plans 
to spend $28,000 altering and modernizing its 
plant. 


Improvement: Keystone Refining Company, 
12800 Northampton Avenue, Detroit, Michigan, 
plans to improve its plant at estimated cost of 
$75,000. 


Refinery: Lloyd Refining Company, 329 Rose 
Park Drive, Toronto, Ontario, Canada, acquired 
site at Port Credit, Ontario, and plans erection 
of refinery to exceed cost of $50,000. 


Refinery: Southern Crude Oil Refining Com- 
pany, Texarkana, Arkansas, reported planning 
installation of refinery in new Miller County 
field. P. J. Stapp in charge. Reported cost, 
$40,000. (Refiner, Feb. 1933, p. 36a). 


Stabilizer: Magnolia Petroleum Company, 
Corsicana, Texas, erecting gasoline recovery 
and stabilization system. 


Sold: The State of Texas purchased the 
V. O. E. Refining Company, Gladewater, Texas, 
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at auction held by Gregg County sheriff, for 
$5050. R. G. Watters, assistant attorney gen- 
eral, and C. A. Pacton, State Comptroller’s De- 
partment, bought the plant for the state. 


Refinery: Crescent Refining Company, Hold- 
enville, Oklahoma, started erecting 1000-barrel 
skimming plant late in February. Victor H. 
Smith, Tulsa, vice-president, P, I. Tinkler, sup- 
erintendent. Part of equipment from small plant 
at Wewoka, Oklahoma. 


Refinery: Simrall Refining Company, operat- 
ing plants at Horse Cave, Kentucky, and 
Amherstburg, Ontario, Canada, propose con- 
struction of 1509-barrel refinery at Owensboro, 
Kentucky. 


Small Plant: Golden Petroleum Company, 
building small refinery 7% miles north of 
Ballinger, Texas, near the Abilene & Southern 
Railroad, to process oil from the MacMillan 
pool, Runnels County. 


Refinery: Hyrogas Refineries, Ltd. will 
erect 250-barrel plant at St. Catherine, Ontario, 
Canada, to produce new motor fuel called 
“Hydrogas.” 


Cracking: Continental Oil Company at 
Glenrock, Wyoming, let contract for erection of 
3000-barrel combination skimming and cracking 
unit, to cost $500,000. At Denver, a new ab- 
sorption and stabilization plant is being in- 
stalled. At Ponca City two Cross type crack- 
ing units are being modernized, contract to M. 
W. Kellogg Company. Total cost of these im- 
provements $750,000. 


Sale: Cosden Oil Company properties are to 
be offered for sale at the site of the refinery 
east of Big Spring, Texas, on March 28, subject 
to existing liens and without guarantee as to 
condition. 


Refinery: Compania Espanola de Petroleos 
(Campsa) according to Spanish reports is plan- 
ning erection of a refinery to be under control 
of the Spanish monopoly at Barcelona. Other 
reports state a refinery will be placed at Couta, 
Spanish Morrocco, to produce asphalts, chiefly. 


Cracking Plant: Yacimientos Petroliferos 
Fiscales (Argentine Government) has been au- 
thorized to add a fourth cracking unit at the 
La Plata refinery, Argentina, South America. 


Purchase: Phoenix Refining Company, operat- 
ing skimming plants at Pettus, Houston, and 
Dallas, recently purchased the U. S. Refining 
Company plant at New Orleans. 


Stabilizer: Beil Oil & Gas Company at Grand- 
field, Oklahoma, refinery, has let contract to 


Burrell-Mase Engineering Company for con- - 


struction of vapor recovery and _ stabilization 
unit. Work now in progress revamping Dubbs 
cracking installation. 


Reorganization: Pan American Petroleum & 
Transport Company (Standard Oil Company 
(Indiana) subsidiary) will consolidate with 
Mexican Petroleum Company, American Oil 
Company (Blaustein interests, also controlling 
Crown Oil & Refining Company, Houston, 
Texas) and Lord Baltimore Filling Stations, 
Inc., but retain corporate names. The Balti- 
more refinery wi!l be increased to about 30,000 
barrels capacity, including distillation and crack- 


ing facilities. Crown Oil & Refining Company 
will modernize battery of Holmes-Manley units 


at Houston. Mexican Petroleum Corporation, 
in addition to the Baltimore plant, has refineries 
at Savannah, Georgia and New Orleans, but no 
confirmation is available to the report that 
these plans will be modernized and cracking 
facilities added. 


Distillation Unit: Phillips Petroleum Com- 
pany, Kansas City, Kansas, refinery has com- 
pleted cracking installation and now erecting 
new crude oil distillation unit replacing former 
crude oil system, with further additions planned. 


Refinery: Henry Dickason, Denver, Colo- 
rado, and Roy Miller, refinery engineer, Wich- 
ita, Kansas, are reported planning erection of 
500-barrel skimming plant at Great Bend, West- 
ern Kansas. 


Operating: McNutt Oil & Refining Com- 
pan, El Paso, Texas, is operating its new 1000- 
barrel plant. C. M. McNutt, president, Emil 
Geppelt, vice-president. 


Operating: McMurray Refining Company, 
north of Arp, East Texas, 2000-barrel cracking 
plant, started operating late in February, run- 
ning topped crude from nearby 
plants. R. J. McMurray, president. 
Woods, superintendent. 


skimming 
W. Lee 


Refinery: Eagle Refining Company was re- 
cently organized in Cleveland, Ohio, to estab- 
lish and operate a refinery. Incorporators are 
B. D. Kuth, Corinne Sobatta and B. D. Brad- 
ley. 


Cracking Unit: Constantin Refining Com- 
pany, Overton, East Texas field, has installed 
cracking unit to operate on topped crude from 
Overton Refining Company’s nearby skimming 
plant. 


Refinery: Terry Carpenter, jobber, Scotts- 
bluff, Nebraska, building small skimming plant 
to process crude from Wyoming fields. 


Refinery: Gulf Refining Company reported 
negotiating for refinery site at St. John, New 
Brunswick, Canada, east of the city on property 
of the St. John Harbor Commission. Estimated 
cost $750,000. 


Acquisition: Central Refining Company, near 
Henderson, East Texas, field, has been taken 
over by M. J. Grogan and B. P. Crittenden, 
both formerly with Louisiana Oil Refining Cor- 
poration, Shreveport, who have formed a new 
corporation in association with F. W. Burford, 
president, East Texas Refining Company. Ca- 
pacity, 10,000 barrels, topping, operating. 


Refinery: The Tyler Refining Company of 
Texas recently organized to build a refinery in 
the East Texas field, probably near Arp. J. E. 
McKee, president, other incorporators are A. F. 
Knappenberger, R. S. Harper and E. C. Holt. 


Refinery: Wyoming Oils, Inc., recently com- 
pleted a 200-barrel refinery at Mills, near Cas- 
per, Wyoming, and will run Pilot Butte crude. 


Purchase: Hercules Gasoline Company, Ver- 
non, Calif., refinery was purchased by A. O. 
Wehinger and C. F. Homan, New York, 
through H. F. Laugharn, trustee in bankruptcy 
Febraury 17.\ Will tecondition and operate for 
‘skimming and Jenkins cracking unit. Walter 
Steiner, superintendent. Consideration, $400,000 
and $75,000 bond posted. 


Storage: Sinclair Refining Company at 
Houston, Texas, is adding to storage erecting 
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seven 90,000 barrel steel tanks. Reports state 
similar additions are to be made at Marcus 
Hook, Pennsylvania. 


Reforming Unit: Pure Oil Company, Tole- 
do, Ohio, refinery will erect a new naphtha re- 
forming unit, beginning work in the next 
month. At Smiths Bluff, Texas, new “S. R.” 
type fractionating columns will be installed on 
one pipe still unit. At Marcus Hook the com- 
pression plant is being enlarged. 


Refinery: Goforth and Landers Refinery will 
will be erected on the Taylor Lee lease, east 
of Gladewater, East Texas field, capacity 2500 
barrels, reported cost $100,000, by W. C. Go- 
forth and H. D. Landers, Oklahoma City. 


Refinery: A. B. Foshee, Gladewater, East 
Texas field, will build a $25,000 refinery inside 
the western limits of Gladewater. 


Refinery: The Hart-Field Refining Company, 
headed by C. A. Heartfield, Shreveport, has 


been organized to build a small refinery at Kil- 
gore, East Texas field. 


Rebuilding: Panama Refining Company, 
small skimming plant near Kilgore, East Texas 
field, will rebuild after destruction by fire. 


Refinery: Roy Carter, Wichita Falls, re- 
ported planning erection of 500 barrel skim- 
ming plant 1% miles north of the city and 
office building and service station in the busi- 
ness section of the city. 


Water Plant: Shell Petroleum Corporation 
at Arkansas City, Kansas, awarded contract to 
Water Mining Corporation, Tulsa, for single 
unit water mine to have capacity of 6,000,000 
gallons daily. 


Plant: J. B. Paddy, Gladewater, East Texas 
field, building 200-barrel skimming plant, on 
Texas and Pacific Railroad. 


Plant: Dutch Rowe, Gladewater, East Texas 
field, building 200 barrel skimming plant one 
mile east of Gladewater. 





A LETTER TO THE EDITOR 





Your editorial in the January number 
of The Refiner interested me very much. 
In this you state that the petroleum in- 
dustry seems to have a surplus of almost 
everything. As I see it, there appears to 
be a dearth of organized effort for the 
development of any outlet for petroleum 
products. Individual refiners are attempt- 
ing to develop markets for burning oils, 
road oils and asphalts, but there is sore- 
ly needed an organized movement by the 
industry to encourage the use of petro- 
leum products in other fields. 

It is true that the industry is forced 
to carry an unjust portion of the cost of 
government through excessive taxes. This 
tax burden will probably continue to in- 
crease until the organized efforts of the 
industry are strong enough to turn public 
sentiment from its present trend. 

There is a market available to the oil 
industry that has been overlooked for 
more than a decade. This is in the field 
of highway construction and maintenance. 
During the past ten years the highways 
department of the country have had enor- 
mous sums to spend for road construction 
and maintenance but the oil industry has 
profited very little from these expendi- 
tures. Road oils and asphalts derived en- 
tirely from petroleum are best suited for 
the many varied requirements of the 
highways. It will be admitted that the 
public desires weatherproof roads serv- 
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iceable at all seasons of the year, and that 
this desire applies to all roads not im- 
proved with mud-proof dustless surface. 
Thus the potential market for a material 
which will provide such highways is al- 
most unlimited. The oil industry has the 
only material which is suitable and usable 
for all types of roads. Speaking strictly 
in the terms of meeting the traffic re- 
quirements of our highways, there is a 
relatively small mileage of roads where 
it would be economical to use steel plates 
for surfacing. There is a larger mileage 
where a brick surfacing would be eco- 
nomical and practicable. Taking the coun- 
try as a whole, these road types would 
be limited in mileage to roads of very 
heavy traffic. The concrete pavement be- 
ing the cheaper type, would have a larger 
use. But, of the 3,200,000 miles of public 
highway only a small mileage could justi- 
fy the concrete type from the viewpoint 
of traffic requirements. On the other 
hand, oiled roads can be constructed as 
cheaply at $1,000.00 a mile for very light 
traffic roads and for the more traveled 
arteries, pavements costing $12,000.00 to 
$16,000.00 per mile. In between these 
limits, oil and asphalt can be constructed 
for the particular requirements of the 
highways. 

If the oil industry will awaken to the 
fact that it has a product better suited to 
highway needs than any other industry, 
they will find a market awaiting that 
product. 


Very truly yours, 


A. R. Losu, 


Manager, Asphalt Division, 
Anderson-Prichard Oil Corporation. 


Oklahoma City, Oklahoma. 
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New Equipment for the Modern Plant 








1. Potentiometer Stabilog 
FOXBORO COMPANY 


Foxboro Company of Foxboro, Mas- 
sachusetts, announces the Potentiome- 
ter Stabilog—an instrument combining 
the many features and advantages of 
Stabilog Control and Potentiometer 
temperature measurement. 


Through the development of this in- 
strument, the automatic control pro- 
vided by the Stabilog System is made 
available for temperatures up to 2800° 
F. (1500°C.). In addition, the long- 
distance feature of the Potentiometer 
measuring system makes the instru- 
ment particularly valuable where there 
is a great distance of height between 
the point of measurement and the con- 
troller. Where it is desirable to use 
this instrument on the lower tempera- 
ture ranges, the Wheatstone Bridge 
and resistance bulb measuring system 
is used. 

The Potentiometer Stabilog is a non- 
recording instrument but it is so con- 
structed that a record of its operation 
may be made on a Foxboro Recording 
Potentiometer Pyrometer using the 
same thermocouple. One multiple-point 
Recorder may be hooked up with as 
many as six Potentiometer Stabilogs 
thus recording and controlling from the 
same thermocouples. 


2. Boiler Tubing 
STEEL AND TUBES, INC. 


Steel and Tubes, Inc., Cleveland, 
Ohio, a subsidiary of the Republic Steel 
Corporation, announces the develop- 
ment of electric resistance weld boiler 
tubes, to be marketed under the trade 
name of “Electrunite Boiler Tubes.” 
These new tubes have been recom- 
mended by the American Society of 
Mechanical Engineers for use in pres- 
sure boilers, and bear the approval of 


both the United States Department of 
Commerce Steamboat Inspection Serv- 
ice and the American Bureau of Ship- 
ping. 

The tubing is formed from strip steel 
continuously, the strip being passed 
through a series of forming rolls. The 
round butted tube thus formed then 
passes under revolving wheel-like cop- 
per electrodes where current travels 
from electrode to electrode through the 
butted seam of the tube. At the same 
time, pressure is applied which, togeth- 
er with the heat which is below the 
fusion temperature and which is con- 
fined to an area no larger than a pin- 
head, completes the weld. 

This new type of boiler tubing is 
available in all sizes up to 5 inches O. 
D., in copper bearing, nickel steel and 
Toncan iron, as well as the usual open 
hearth steel. 
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3. Double Reduction 


Worm Gears 
DE LAVAL STEAM TURBINE CO. 


De Laval Steam Turbine Company, 
Trenton, N. J., announces a new line 
of double reduction gears in which the 
simplicity of the combined double re- 
duction design has been retained, the 
high speed gear wheel being mounted 
upon the slow speed worm shaft, but a 
greater flexibility in the arrangement 
of the drive has been gained by using 
separate housings for the high and slow 
speed gear. 


All gear tooth and worm surfaces 
and the bearings are lubricated by a 
splash system, the high speed gear 
wheel and the slow speed worm dip- 
ping in an oil bath in the casing; a sys- 
tem requiring only the maintenance of 
the proper oil level. The 
high speed worm shaft 
and the shaft carrying 
the high speed gear 
wheel and _ the — slow 
speed worm, have ball 
bearings. The slow 
speed shaft has _ plain 
sleeve bearings, or in 
units in which the slow 
speed shait is horizontal, 
may be fitted with ta- 
pered roller bearings. 


De Laval Double 
Reduction Worm Gears 


4. Feed Water Regulator 
NORTHERN EQUIPMENT COMPANY 


Northern Equipment Company, Erie, 
Pa., announces an improved design of 
the Copes Series Type Feed Water 
Regulator. This regulator feeds the 
boiler in accordance with steam flow, 
with compensation for water level. The 
new design has been developed as a re- 
sult of tests smade at Bohlen Powef 
Station in Germany. 

A new-type of mechanical transmis 
sion makes it possible to locate the 
steam flow thermostat near the con- 
nections to the steam header. This 
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simplifies erection and adjustment of 
the regulator, assuring more accurate 
results. 

With the new Series Type Regulator, 
it is an easy matter to increase or de- 
crease the influence of either steam 
flow or water level thermostat. This 
means that almost any desired propor- 
tion between steam flow and water 
level can be obtained without difficulty. 

The Series Type Regulator can be 
equipped with either direct-acting or 
hydraulically-operated control valve, 
or with a combined feed flow and water 
pressure regulating valve. Present in- 
stallation of Copes Feed Water Regu- 
lators equipped with tension type ther- 
mostats may be changed over to Series 
Type Regulators at moderate cost. 


5. Recorder Case 


LEEDS & NORTHRUP 


Leeds & Northrup, 4901 Stenton 
Avenue, Philadelphia, Pennsylvania, an- 
nounces a new multi-purpose case for 
the Micromax Recorder. 

This case is dust-tight, and vapor- 
tight, when desired. It can be supplied 
for mounting in any position as speci- 
fied—either flush in panel, on front of 
panel or wall, or on table or bench. 

The case is sealed by simply turning 
the handle, thus pressing the door 
tightly against a rubber gasket. The 
lock is outside the gasket, and hence 
cannot filter into the case 
through it. The switches for motor, 
lights and control circuit are operable 
externally, and are vapor-proof, so that 
these units may be shut off before the 
door is opened and outside vapors 
reach the mechanism. Leads to the re- 
corder can be brought in through either 
conduit connections or a pothead. 


vapors 


The mechanism can be swung com- 
pletely out of the case, so that it is ac- 
cessible from all sides. The machine 
is adapted to all types of control, and 
is furnished in any of the standard 
null-type measuring circuits. 








fal et 


6. Portable Draft Gauge 
THE HAYS CORPORATION 

The Hays Corporation, Michigan 
City, Indiana, announces a new port- 
able, dry type draft gauge incorporating 
a number of features which the manu- 
facturer outlines as follows: 





Hays Portable Draft Gauge 


Uses no liquids, and can be set up in 
20 seconds for service; black laquer 
finished cast aluminum case with glass 
window and _ slip-over metal cover; 
carrying handle for portability; reel for 
carrying rubber tubing; clips for carry- 








View showing ready accessibility of L&N Micromax Recorders in new 
multi-purpose case, and, above, the case closed. 
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ing metal tube which is inserted in 
smoke pipe to get draft reading; 
weight, 434 pounds; overall dimensions, 
5 by 4 by 9 inches; scale length, three 
inches. 

The Hays Corporation states the 
gauge does not require leveling. 


7. Expansion Joint 
YARNALL-WARING COMPANY 

Yarnall-Waring Company, Chestnut 
Hill, Philadelphia, announces a new 
“Gun-Pakt” expansion joint permitting 
packing under pressure. 

The fixed gland has four or more 
bosses to which are attached screw 
guns which force into the stuffing box 
a semi-plastic, heat resistant packing. 
This packing, inserted in small plugs, 
passes through channels in the gland 
ring, impinging on deflector vanes 
which distribute it evenly around the 
packing space. 





Yarnall-Waring Expansion Joint 


According to the manufacturer, the 
joint may be easily repacked while in 
service, without removing the gland or 
the old packing, thereby eliminating 
shutdowns for repacking. 

Alemite fittings are provided for lub- 
rication of the sliding sleeves and cyl- 
inder guides and packing. 

The joint is of all steel construction 
but with the sliding sleeves chromium 
plated. There are internal limit stops 
and the anchor bases are “welded on 
any position.” The joints are made 
single or double ended, flanged or weld- 
ing type, in sizes from two to 24-inch 
diameters, for working pressures up to 
400 pounds. 


8. Escapement Type 


Integrator 
BAILEY METER COMPANY 

Bailey Meter Company, 1050 Ivanhoe 
Road, Cleveland, Ohio, recently an- 
nounced an escapement type integrator 
which gives the total flow in gallons, 
pounds or other units, on a six-figure 
counter. 

The principle of operation is diagram- 
matically represented by Figure 2. A 
heart-shaped cam, which has a uniform 
angular rise, is geared to a Warren 
synchronous motor and rotated at the 
rate of two revolutions per minute. By 
means of a friction clutch between the 
cam and the escape wheel, the motor 
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“ESS & JAY” again 


scores with this 


NEW TYPE GATE VALVE 


Noteworthy advantages for oil 
industry uses are to be had in 
the new S & J quick opening 
gate valve. Any combination of 
flanged or male and female con- 
nections can be arranged on the 
valve. Seats and discs of stain- 
less steel. Bodies made of bronze, 
* aluminum, cast iron or cast steel. 
Sizes are 2, 24, 3 and 4 inch 
standard. Can be made of any 
metal for special service require- 
ments. Send for Pamphlet No. 
134. 


S @& J also makes tank vents, 
automatic gauges, gauge covers, 
swingline equipment, vapor recov- 
ery regulators, flame arrestors, 
level control equipment and in- 
ternal hydraulic safety systems. 





CALIFORNIA 
OFTRo DENVER TULSA DALLAS 
S Lous > HOUSTON LOS ANGELES SRATTLE 












Another 
Campbell 


Feature 


See _ previous 
ads for other 
exclusive fe a- 
tures. 





Patented 


The pipe connecting the Camp- 
bell Regulating Element with _ 
the Control Valve can slope 
down or up and can be of any 
size, length, or material. This 
is only one of the reasons why 
the Campbell is so easy to’ in- 
stall and is so popular. No 
floats, no thermostats, no gen- 
erators, no moving parts in the 
Regulating Element. Nothing to 
get out of order. Costs least to 
install. 

Ask for list of refiners using the CAMPBELL. 


At South St., Newark, N. J. 


Walch you are interested, aad we alll state nea 
. and we 

prices and data. No obligation. aula 
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Bailey Integrator 


also drives the escape wheel and in- 
tegrator counter at constant speed 
when the pawl is not engaged. When 
the pawl engages with the escape 
wheel, the integrator counter is held 
stationary, but the friction clutch allows 
the cam to continue rotation. 


The roller arm is pivoted near its 
left end to the flow mechanism, so that 
the position of the pivot varies only 
with changes in the rate of flow. The 
right end of the roller arm moves up 
and down under the action of the rotat- 
ing cam, causing the pawl operating 
pin to move up and down also. It is 
this operating pin which is responsible 
for engagement and disengagement of 
the pawl with the escape wheel. 


Positions 1 and 2 show the flow re- 
corder at zero rate of flow. In Position 1, 
the cam and roller are at maximum 
throw, while in Position 2, they are at 
the point of minimum throw. In both 
of these zero rate of flow positions, 
which represent extreme cam positions, 
the integrator counter is stationary be- 
cause the path of the pawl operating 
pin does not come sufficiently low to 
disengage the pawl. 

Positions 3 and 4 also show the cam 
and roller in their extreme positions, 
but the flow recorder is at 50 per cent 
of maximum capacity. The increase in 
rate of flow has resulted in lowering 
the left end of the roller arm, thus 
lowering the path travelled by the op- 
erating pin. Consequently, during 180° 
rotation of the cam, the pawl remains 
engaged with the escape wheel, but dur- 
ing the remaining 180° rotation, it is 
kept disengaged by the pin. Under 
these conditions, the integrator runs 50 
per cent of the time, which is correct 
when the rate of flow is at 50 per cent 
of maximum. 

Positions 5 and 6 show the cam and 
roller in similar positions, but with the 
rate of flow increased to 100 per cent. 





Under these conditions, the pawl op- 
erating pin keeps the pawl disengaged 
during 360° rotation of the cam, conse- 
quently, the integrator runs continu- 
ously. 

According to the manufacturer, this 
escapement type integrator-has proved 
to be very accurate since its operation 
is governed by the rate of flow at each 
engagement and disengagement of the 
pawl. Since the pawl engages and dis- 
engages during each revolution of the 
cam for all rates of flow between 0 and 
100 per cent, the integrator total is ad- 
justed to the prevailing rate of flow 
four times each minute. 





Friction Daven 


9. Magnetic Clutch Flow 
Controller 


C. T. TAGLIABUE MANUFACTURING 
COMPANY 


C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn, New York, announces 
the TAG magnetic clutch flow con- 
troller. A complete line of orifice 
meters is also available in this con- 
struction. 

It is described by the maker as fol- 
lows: 

“Since elimination of a _pressure- 
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magnetic field. The rotor turns in a 














































d closed-end cylinder of non-magnetic 
= stainless steel. The magnets outside 
5 this cylinder are mounted on ball bear- 
, ings and transmit the movement to 
18 the pen. The magnets are shielded and 
d are housed in a dust-proof case. 

; The low pressure leg can be inter- 

‘ changed by the user so that the dif- 

ferential range can be made either 20- 

inch, 50-inch, 100-inch or 250-inch. A 

d 100-inch range volumeter is also avail- 

re able which enabled use of a chart 

graduated uniformly in units of flow 

* which is particularly desirable for rate- 

of-flow control work instead of the 
“progressive” chart. 
Other features set forth by the manu- 
facturer are: improved orifice holding 
Tagliabue Magnetic Clutch Flow Controller ae bane me — 
} : : ; f P : mounting for 2-inch vertical pipe or 

\\ tight bearing would do away with fric- against moisture, dirt and corrosion. wall (surface) or panel (flush) mount- 

B) tion, binding, leakage and maintenance All internal parts including the float ing; manometer chambers of forged 

t at that point, this bearing was discard- are stainless steel, thus realizing a heist ghadiil tel da : 

" ed in favor of a perfected magnetic corrosion-proof construction and mak- *'©©' Stainless steel needle hanks. « 
clutch. This departure from the usual ing sealing chambers unnecessary.” valve adjustable during operation; — 
practice brought with it two further ad- The TAG magnetic clutch operates proved stainless steel check valve posi- 
vantages. (1) A regular construction the pen. When the float moves the tively preventing blowing out mercury; 

\ suitable for 2500 pounds working pres- rotor turns instantly. When the rotor balancing control feature on controllers 

c\\\ sure. (2) The ability to locate all in- turns, the Cobalt steel magnets turn preventing “hunting”; pilot valve in- 

6) ternal parts so that they are immersed the same amount because the rotor and _ stantly reversible from direct to re- 
in the mercury and protected by it magnets are locked together by the verse acting.” 
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CATALOGS ... BULLETINS 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Diaphragm Pump 

T. Shriver & Company, Hamilton Street and 
Franklin Avenue, Harrison, New Jersey, an- 
nounce publication of an eight page illustrated 
bulletin describing a diaphragm pump designed 
for pumping materials that are hard to pump. 


Steam Turbines 

General Electric Company, Schenectady, New 
York, has available for distribution Catalog 
GEA-1145B, superseding GEA-1145A, and de- 
voted to steam turbines for the mechanical drive 
of pumps, fans, compressors, blowers, pulver- 
izers and stokers. 


Chromium Pipe and Tubes 

National Tube Company, Frick Building, 
Pittsburgh, Pennsylvania, has available for dis- 
tribution Bulletin 20, a 16 page illustrated book- 
let telling of four to six per cent chromium 
seamless pipe and tubes and containing a chart 
showing graphically results of corrosion tests. 


Electric Heat Units 


General Electric Company, Schenectady, New 
York, has available for distribution Catalog 
GEA-1520A, superseding GEA-1520 and devoted 
to electric heating units and devices for small 
jobs. 


Stainless Steel 


Republic Steel Corporation, Youngstown, 
Ohio, has available for distribution Bulletin 217- 
B, devoted to the application, fabrication, prop- 
erties, shapes and available finishes of Enduro 
stainless steel. 


Recording Thermometers 


The Foxboro Company, Foxboro, Mass., is 
distributing Foxboro’s Recording ‘Thermometer 
Bulletin 169-1 in which are described the Anti- 
Ambo Thermometer, the Portable Temperature 
Recorder, the Rotax Controller, and a new sec- 
tion on bulbs. A complete table of recorder 
charts is presented. 


Control Instruments 


The Bristol Company, Waterbury, Conn., has 
prepared its new catalog No. 1204, covering 
Vapor Tension type Thermometers, Class 11 
for Recoring, Controlling and Indicating, which 
is accompanied by engineering information and 
data on methods of application of various in- 
struments. 


Cooling Towers 

The Marley Company, 1737 Walnut St., 
Kansas City, Missouri, is distributing Bulletin 
No. 39 describing the new Marley Small Spray 
Type Cooling Towers. 


Electric Motor 

U. §S. Electrical Manufacturing Company, 
Los Angeles, California, has prepared a new 
illustrated bulletin describing its recently devel- 
oped U. S. Syncrogear Motor, a new type of 
geared motor furnished for any speeds from 2 
to 10,000 RPM. The company is also distribut- 
ing a bulletin describing its new U. S. Varidrive 
motor, with variable speed combinations from 
25 RPM to 10,000 RPM. 


Reduction Unit 

Allis-Chalmers Manufacturing Company, Mil- 
waukee, Wisconsin, is distributing bulletin 1164, 
illustrating and describing its motor reduction 
units, giving details of construction and rating. 


Linings 

Stebbins Engineering & Manufacturing Com- 
pany, Watertown, New York, is distributing 
Bulletin No. 1, describing its acid, alkali and 
corrosion resisting linings for industrial equip- 
ment, 


Splash Proof Motors 

Louis Allis Company, Milwaukee, Wisconsin, 
is distributing Bulletin 512, illustrating and de- 
scribing its Type F splash proof electric motors. 


‘\ 
Water Well Piping 
Republic Steel Corporation, Youngstown, 
Ohio, has prepared a well illustrated folder ‘““The 
Ideal Pipe for Water Wells,” presenting engi- 
neering and practical data dealing with water 
wells and their piping. 


Temperature Regulator 

Atlas Valve Company, 282 South Street, New: 
ark, New Jersey, is distributing a bulletin de- 
scribing its Victor, self contained vapor type 
temperature regulators for liquids, giving engi- 
neering information and prices. 


Lathes 

South Bend Lathe Works, South Bend, In- 
diana, has issued a new General Catalog, No. 
93. The 72-page catalog illustrates, describes 
and prices the complete line of South Bend 
Lathes in sizes from eight-inch swing to 24-inch 


iio co ~ <n ee corran = ~~~ - > - = 4 


(Address manufacturer direct) 
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Please send to me, without obligation, free booklet described 
in the March, 1933 issue of REFINER AND NaTuRAL GASOLINE 


MANUFACTURER. 


swing. Illustrations and descriptions of the 
many attachments with which a screw cutting 
lathe can be fitted, are included. 


Plants 5 
Foster Wheeler Corporation, 165 Broadway, % 
New York, has prepared an illustrated catalog 


describing its refinery equipment installations, 3 
marine equipment, steam generators, superheat- © 


ers, economizers, air heaters, ash dischargers, | 
condensers, centrifugal pumps, steam jet air _ 
pumps, evaporators, cooling towers, and vacuum © 
refrigeration systems. 


Metals 
The International Nickel Company, Inc., 67 


Wall Street, New York, has ready for distribu. 


tion Bulletin T-4, “Methods for the Fabrication 
of Nickel Clad Steel, and Bulletin T-5, “En- 
gineering Properties of Monel Metal, presenting 
technical information of value to engineers. 


Insulation 

Eagle-Picher Lead Company, Joplin, Missou- 
ri, is distributing a 24-page well illustrated 
booklet dealing with its Eagle ‘66’ insulating 
cement, discussing its application in the refining 
industry.* (| 





Items About Manufacturers 








R. S. Lord, president of Hope Engineering 
Company, died February 5 at his home in Mount 
Vernon, Ohio, as the result of an operation for 
appendicitis, the complication following the oper- 
ation being diagnosed as peritonitis. 

Mr. Lord, prominent in civic activities in and 
around Mount Vernon for the past 17 years, 
was a trustee of Ohio Wesleyan University, 
director of the local Y. M. C. A., a deacon in 
the Gay Street Methodist Episcopal Church, and 
president of the Lord-Kelly Auto Company. He 
was one of the organizers of Hope Engineering 
Company, holding the office of secretary, treas- 
urer and general manager when the company 
was organized in 1906. He was active im 
Masonic and Modern Woodmen of America 
work. 


Eagle-Picher.Lead Company, general office at 
Cincinnati, Ohio, T. C. Carter, sales manager, 
and Harcld Powell, district sales manager at 
Cincinnati, maintains insulation division offices 
at New York, where Glen J. Chistener is dis 
trict sales manager; at Chicago, where J. H. 
Lease is district sales manager, and at Joplin, 
Missouri, where H. R. Shidel is district sales 
manager and C. B. Lynde is field representative. 


The Oster Manufacturing Company, of Cleve- 
land, Ohio, manufacturers of pipe and_ bolt 
threading equipment, in January passed the for- 
tieth anniversary of its founding and the third 
of its merger with Williams Tool Corporation of 
Erie, Pa. 

The combined companies possess more than 
70 years experience and service in the manu 
facture of equipment used in the threading and 
cutting of pipe and bolts, by industry as 4 
whole, an asset of which they are very proud. 

Although the individual corporate names The 
Oster Mantfacturing -Company and Williams 
Tool Corporation will not lose their identity, 
a new letterhead has been designed, and the 
combination will henceforth be known 4% 
Oster-Williams, Cleveland, Ohio. 
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